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theoretical comparison of two segregation indices for, 58, 
55 
Young’s modulus of, 65, 103 
Binary solids segregation 
in large-particle gas-fluidized beds, quantitative analysis of, 
56, 165 
Binding agents 
to enhance fluidized bed gas cleaning, 50, 267 
Biomass conversion 
control of downdraft gasifier for, with fuzzy controller, 69, 
53 
Blanket algorithm 
for ruggedness assessment, evaluation of, 54, 255 
Blast furnace model 
flow of granular material in, 63, 13 
Blending 
experimental study of, of granular materials, 72, 177 
Block model 
new, of heaps, 63, 277 
Boric acid production 
by the calcination and leaching of powdered colemanite, 
65, 433 
Boundary conditions 
of particle phase and collection efficiency in cyclones, 64, 
213 
Break-up processes 
steady state coagulation; entropic and energetic factors in, 
63, 261 
Breakage 
and selection functions in batch grinding, effect of powder 
filling on, 59, 275 
coal, in the Szego mill, determination of breakage parame- 
ters and modelling of, 51, 201 
investigation of kinetics of, as a first step towards assess- 
ment of economics of ultra-fine grinding of a British 
low-rank coal, 53, 137 
model for mineral liberation graphical assessment of a 
random, 60, 83 
repetitive impact, of single or particles; minimization of 
overbreakage during, 56, 251 
Breakage behaviour 
of fine particles of brittle minerals and coals, 61, 51 
Breakage events 
repeated, as an equivalent rate process, analysis of, 63, 
141 
Breakage kinetics 
and particle aggregation: in situ measurement of, in con- 
centrated suspension, 73, 75 
Breakage parameters 
determination of, and modelling of coal breakage in the 
Szego mill, 51, 201 
Breakage rates 
of anthracite during grinding in a ball mill, acceleration of, 
54, 227 
Breaking strength 
fundamental study of dry and wet grinding from the view- 
point of, 56, 57 
Breakthrough pressure 
and pore structure, determination of, in random sphere 
packings, 53, 11 
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Briquetting 
of basalt wastes, 68, 101 
Brittle material 
experimental results on fragmentation of, 73, 61 
Brittle particulate solids 
influence of particle breakage on wall friction coefficient 
of: application to silo design, 67, 249 
influence of wall inclination, normal load displacement, 
67, 237 
Bromine-exfoliated graphite 
and natural graphite, grinding characteristics of, 60, 
191 
Bubble behaviour 
change in, for different fluidizing gases in a fluidized bed, 
51, 267 
Bubble coalescence 
gas and particle flow model in freeboard of fluidized bed 
based on, 74, 121 
Bubble column 
hydrodynamic and heat transfer investigations conducted 
in, with fine powders and viscous liquid, 67, 265 
involving fine powders 
estimation of heat transfer coefficient for immersed sur- 
faces in, 63, 197 
hydrodynamic and heat transfer characteristics of, 59, 
25 
slurry: estimation of gas holdup in slurry bubble column 
with internals; nitrogen-Therminol—magnetite system, 
75, 153 
Bubble formation 
and gas motion at the distributor of a fluidized bed, 63, 
69 
Bubble frequency 
in a fluidized bed at elevated pressure, 61, 251 
Bubble parameters 
in a two-dimensional gas fluidized bed, measurement and 
modelling of, using image analysis, 60, 159 
in gas-fluidized beds, effect of pressure on, 53, 217 
Bubble probe 
and heat flux gauge for fluidized bed system, 73, 163 
Bubble size distribution 
influence of, at bed surface on entrainment profile, 70, 
99 
Bubble size measures 
obtained by conversion of pierced lengths measured at a 
probe; assessment of geometrical probability approach 
and bubble shape models, 63, 205 
Bubble velocity 
in fluidized beds: effect of non-vertical bubble rise on its 
measurement using submersible probes and its relation- 
ship with bubble size, 69, 239 
Bubble wake 
and emulsion phase in two-dimensional gas-fluidized bed; 
solids exchange between, 72, 45 
Bubble-water systems 
coal/n-alkane film—air, systems and froth flotation of coal; 
stability of, 67, 223 
Bubbles 
expansion of freely bubbling fluidized bed, 68, 117 
origin of, and Geldart’s classification, 68, 13 
pattern recognition analysis of bubbles impacting on tubes, 
70, 175 
segregation of solid particles of two sizes in bubble col- 
umns, 68, 131 
small: wake fractions of, in gas fluidized beds, 68, 
285 


Bubbling gas-fluidized bed dynamics 
scaling laws for, 51, 159 
Bubbling voidage 
minimum, and Geldart classification for gas-fluidized beds, 
56, 21 
Bulk density 
consolidation-related, and permeability models for bulk 
solids, 72, 39 
maximum; optimization of coal grind for, 68, 175 
Bulk flow 
control of, of granular materials by aeration technique, 72, 
215 
Bulk solids 
consolidation-related bulk density and permeability models 
for, 72, 39 
experimental study on vibrational transport of, 55, 87 
influence of surchage level on flowrate of, from mass flow 
bins, 74, 141 
measurement of flow properties of, 61, 59 
prediction of flowrate of, from mass flow bins with conical 
hoppers, 72, 157 
Buoyancy force 
corrected; model equations of Gibilaro and Foscolo with, 
72, 201, 74, 287 


Calcite 
wet-milled; influence of surfactants on the mechanical 
properties and comminution of, 65, 403 
Calcium oxide-sulphur dioxide system 
pore closure model of reaction kinetics of, 55, 75 
Calcium-based sorbents 
activation and reactivity of novel, for dry SO, control in 
boilers, 58, 221 
Capacitance imaging 
observations of fluidized bed coalescence using, 69, 
255 
Capacitance probes 
transition from slugging to turbulent flow regimes in 
fluidized beds detected by means of, 56, 49 
Capillary rise 
of aqueous solutions in measurement of contact angles in 
powder systems, study of applicability of, 51, 3 
Carbonaceous particles 
generated from the fluidized bed combustion of fuel—-water 
slurries attrition and fragmentation of, 65, 335 
Carbonate-silicate powders 
highly dispersed, precipitated; as fillers for elastomers, 63, 
1 
Carbonates and quartz 
change in structure and enthalpy of, accompanying 
grinding in air and aqueous environments, 52, 161 
Carbons 
modelling fragmentation by percolation in combustion of, 
66, 47 
CAT scan characterization 
of sedimentation and floccs, 53, 73 
Catalyst FCC 
gas residence-time characteristics in a high-velocity | 
circulating fluidized bed of, 58, 17 
Cellulose 
microcrystalline and tartaric acid, correlation between 
angle of friction, angle of failure plane and strength for 
compacts of and mixture of the two, 51, 151 
microcrystalline; investigation of moisture sorption in, using 
sorption isotherms and dielectric response, 50, 237 








Cellulose polymers 
compaction behaviour of, 69, 177 
Cellulose powders 
modified, for direct tableting; degrees of crystallinity and 
polymerization of, 52, 207 
Ceramic powder compaction 
modelling, 70, 131 
Ceramic powders 
agglomerated; wall friction in compaction of, 65, 7 
and pigments, electrical conductivity of, 62, 147 
Ceramics 
adhesive and frictional interactions between, 65, 21 
fine-scale adhesive and frictional interactions between, 65, 
21 
frictional and adhesive interactions between, 65, 21 
Ceramics processing 
implications of ordering in simulated packed beds formed 
from binary mixtures of particles in two dimensions for, 
59, 11 
CFB reactors 
simple model for turbulent gas mixing in, 69, 101 
Channelling 
theories on, reviewed and compared with experiments, 61, 
143 
Channels 
converging and diverging; theory of flow of particulate 
solids in, based on a conical yield function, 50, 229 
Charge effects 
in adsorption of polyacrylamides on sodium kaolinite and 
its flocculation, 54, 77 
Charged particles 
deposition of, in channel, 74, 135 
Chemical waste 
particle characteristics of thermally recovered iron oxide 
pigments from steel-pickling chemical waste; effects of 
heating variables, 70, 183 
China clay 
experimental study of effects of froth height on flotation 
of, 60, 131 
Chromatography 
dry powder; exploration of, 50, 217 
Circulating fluid bed 
mapping solid concentration in, using gammametry, 67, 
27 
Circulating fluidized bed 
model for, 53, 155 
Circulating fluidized bed risers 
measurements of voidage near the wall of, 62, 269 
scaling considerations for, 72, 31 
Circulation 
and power consumption in helical ribbon powder agitators, 
52, 117 
Circulatory motion 
average, of particles in fluidized beds, 57, 107 
Classification performance 
effects of particle dispersion and circulation systems on, 
50, 275 
Clay suspensions 
deep-bed filtration of use of transport properties to assess 
some aspects of, 62, 183 
Clusters 
micro-vizualization of, in fast fluidized bed, 66, 231 
of identical spheres, sedimentation of: comparison of 
methods for computing velocities, 59, 227 
sedimentation of, of identical spheres: periodic motion of 
our spheres, 67, 71 
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CMI 
research at: influence of initial and explosion-induced 
turbulence on dust explosions in closed and vented ves- 
sels, 71, 181 
Coagulant 
inorganic; coagulation of red mud suspensions with, 54, 27 
Coagulation 
of red mud suspensions with an inorganic coagulant, 54, 
27 
Coal(s) 
/n-alkane film—air bubble-water systems and froth flotation 
of coal: stability of, 67, 223 
British low-rank, grinding ultrafine for liberation, predic- 
tion of economics of, 59, 75 
brittle, breakage behaviour of, 61, 51 
cohesive, vertical plug flow of, in 2- and 4-inch pipes, 57, 
59 
cohesive: horizontal and inclined flow in transport plug 
flow of, 55, 97 
-combustion solid—fluidized-bed: minimum fluidization 
velocities of , 67, 113 
comparison of dry and wet fine grinding of, in a ball mill, 
55, 1 
dry; desulphurization of, by fluidized-bed superconducting 
magnetic separation process, 56, 259 
dry ultrafine: survey of characterization techniques of, and 
their relationships to transport, handling and storage, 
74, 47 
effect of fines content on froth flotation of, 58, 99 
effect of operating parameters in stirred ball mill grinding 
of, 59, 255 
fine 
dense phase conveying of a high total pressures, 62, 
243 
saltation velocities in high pressure conveying of, 69, 
157 
froth-floated; factors affecting pelletisation of, 64, 191 
preparation of mixtures with water; effect of the type of 
coal and improvement of quality of a suspension by 
means of particle properties, 57, 223 
primary fragmentation of, during devolatilization, applica- 
tion of Weibull theory to, 57, 197 
pulverized, rate model for discharge from a pressurized- 
aerated tank, 57, 69 
ultrafine, influence of reagent type on kinetics of flotation 
of, 59, 153 
Coal ash particles 
attrition of, in fluidized bed, 66, 41 
Coal grind 
optimization of, for maximum bulk density, 68, 175 
Coal heap 
experimental study of packing of, 68, 187 
Coal liquids 
behaviour of coal particles suspended in, 50, 15 
Coal particle and spray droplet sizes 
effect of, on combustion characteristics of coal—water 
mixtures, 54, 127 
Coal particles 
behaviour of suspended in coal liquids, 50, 15 
Coal slurries 
procedure for determination of flocculated-solid flux curve 
useful for design of continuous settling tanks for sedi- 
mentation of, 63, 133 
Coal stockpiles 
physico-chemical principles controlling dust emission from, 
64, 259 
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Coal-water mixtures 
effect of adsorption characteristics of dispersant on flow 
and storage properties of, 55, 277 
effect of coal particle and spray droplet sizes on combus- 
tion characteristics of, 54, 127 
influence of particle size distribution of coal on fluidity of, 
55, 241 
Coal/water slurries 
two-phase non-Newtonian; hydrodynamic modelling and 
analysis of, 69, 285 
Coalescence mechanism 
a new concept of, in granulation of partially prewetted 
alumina powders, 55, 19 
Coalescence model 
mathematical, in batch fluidized bed granulator, 55, 35 
Coarse particles 
calculation of expansion of bubbling fluidized bed of, 71, 
107 
Coating mass distribution 
from spouted bed seed coater: experimental and modelling 
studies, 74, 259 
Coating rate 
maximum: effect of process variables on, and elutriation: 
spouted bed seed coating, 74, 215 
Coating-mechanofusion . 
mechanism of, processing of powders, 59, 45 
Coatings 
powder, kinetics of fines transfer among carriers in, 59, 
217 
Coherence function 
vertical division of flow regions in gas-solid fluidized bed 
by means of, 75, 127 
Cohesion 
development of, within an insoluble powder by an increase 
of relative humidity above a critical value as indicated 
by the measurement of low-frequency electrical imped- 
ance, 57, 259 
Cohesionless particles 
Lagrangian numerical simulation of plug flow of, in hori- 
zontal pipe, 71, 239 
Cohesive bulk solids 
extension of elastoplastic constitutive models with respect 
to, 70, 31 
investigations on anisotropic yield behaviour of, 64, 
183 
Cohesive coal 
vertical plug flow of, in 2- and 4-inch pipes, 57, 59 
Cohesive forces 
affecting powder fluidization, 58, 1 
Cohesive particulate solids 
mechanical properties of, 65, 113 
Cohesive powders 
behaviour of, in narrow-diameter fluidized beds, 57, 127 
behaviour of, of solid particles in viscous non-Newtonian 
solutions: settling velocity, wall effects and bed expan- 
sion in solid—liquid fluidized beds, 57, 39 
by means of simultaneous aeration and vibration, control 
of flow, 61, 39 
Cohesive properties 
influence of surfactants and interactive mixing on, of 
poorly wettable solid, 75, 159 
Cohesive strength of powders 
measurement with a penetration test, 54, 279 
Cohesivity and breakup 
influence of structural heterogeneities on, of agglomerates 
in simple shear flow, 72, 113 


Cold flow studies 
of a novel fluidized bed emissions clean-up concept, 63, 55 
Colemanite 
powdered; boric acid production by the calcination and 
leaching of, 65, 433 
Collar-type magnetic valve 
for small-size solids (MVS), design concepts for: theory 
and experiments, 53, 1 
Combustion 
minimum fluidization velocities of fluidized-bed coal- 
combustion solid, 67, 113 
modelling fragmentation by percolation in, of carbons, 66, 
47 
of a polydispersed solid using a particle population bal- 
ance, 57, 281 
Combustion characteristics 
of coal-water mixtures, effect of coal particles and spray 
droplet sizes on, 54, 127 
Combustion waves 
propagation mechanisms of, in dust-air mixtures, 71, 
153 
Combustor(s) 
fluidized bed 
erosion of heat exchanger tube banks in, 68, 37 
gas and solid flow in freeboard of, 68, 271 
Comminution circuits 
industrial; simulation of locked-cycle grinding of multi- 
component feeds and its implications for stability and 
control of, 69, 77 
Compactability : 
and compressibility of uranium dioxide powders, influence 
of admixing of lubricants on, 57, 135 
Compacted bodies 
particle size distribution for highest relative density in, 63, 
241 
Compacted powders 
dielectric spectroscopy of; sample preparation using highly 
conducting resin, 73, 91 
Compaction 
modelling ceramic powder, 70, 131 
of agglomerated ceramic powders; wall friction in, 65, 7 
of powders by air, mathematical analysis of, 62, 235 
or sintering, use of cumulative pore volume difference in 
study of pore changes occurring during, 52, 187 
segregation of compressible binary powder mixtures sub- 
jected to tapping, 67, 21 
Compaction behaviour 
comparative study of effects of water content on, of some 
food materials, 75, 59 
of cellulose polymers, 69, 177 
of particulate materials: elucidation based on percolation 
theory, 66, 265 
Compaction mechanisms 
of ultrafine SiC powders, 72, 223 
Compaction properties 
effect of punch velocity on, of ibuprofen, 74, 171 
Compaction stress 
uniaxial, variation in, and correlation of, the energetic 
potential and surface areas of powders with degree of, 
60, 15 
Compacts 
method of evaluating mechanical characteristics of powders 
from determination of strength of, 72, 97 
of tartaric acid, microcrystalline cellulose and mixture of 
the two; correlation between angle of friction, angle of 
failure plane and strength for, 51, 151 








ordered monodisperse silica; sintering studies on; effect of 
consolidation, 69, 185 
powder; influence of loading rate and packing fraction on 
visco-elastic behaviour of, 69, 231 
Comparison of dry and wet fine grinding 
of coals in a ball mill, 55, 1 
Compressed spheres 
numerical analysis of, in single-particle comminution, 61, 
29 
Compressibility 
and compactability of uranium dioxide powders, influence 
of admixing of lubricants on, 57, 135 
Compression 
applied, investigation of, on adhesion of powders to a 
substrate surface, 65, 167 
of dicalcium phosphate dihydrate, applicability of the 
Parmentier—Fuhrer equation to, 52, 101 
of two-dimensional packings of cylinders made of rubber 
and Plexiglas, 65, 47 
uniaxial, comparison of two Drucker—Prager-type 
constitutive models for granular material behaviour in, 
62, 21 
Compression characteristics 
of binary mixtures, 62, 119 
Compression effects 
in mercury porosimetry, 61, 289 
Compression excipients 
creep compliance behaviour of direct, 57, 83 
Compressive crushing of powder beds 
consideration of size distribution of product and specific 
energy to produce fine particles, 63, 221 
Computational fluid dynamics modelling 
of vertical pneumatic conveying dryers, 65, 477 
Computer simulation 
of agglomeration by a two-dimensional random addition 
model — agglomeration kinetics and micromeritic prop- 
erties of agglomerate accompanied by compaction pro- 
cess, 57, 157 
of random packing of hard spheres, 72, 149 
of random packings of hard spheres, 62, 189 
Concentration 
and particle size distribution, modelling the effects on 
rheology of highly concentrated suspensions, 52, 193 
Conductimetry method 
using, to study simultaneous Ostwald ripening and agglom- 
eration of potassium sulphate in its saturated aqueous 
solution, 66, 75 
Conductivity 
of copper powders with and without surface treatment, 59, 
191 
of regular electroconducting networks made from metal- 
coated plastic powders; effect of concentration of metal 
on, 63, 35 
regular electroconductivity networks made from metal- 
coated plastic powders: effect of plastic particle size on 
conductivity, 67, 11 
Confined fluidization 
of fine particles in a packed bed of coarse particles: model 
and experimental description, 61, 75 
Conical yield function 
theory of flow of particulate solids in converging and di- 
verging channels based on, 50, 229 
Consolidation 
influence of, on shear test results, 51, 231 


Constitutive model 
for consolidation of granular materials, 54, 107 
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Constitutive models 
for powder materials, 67, 127 
Contact angle 
adsorption and wettability with respect to powders, 61, 237 
and work of adhesion in the system coal/n-alkane film—air 
bubble-water, studies on, 61, 211 
in powder systems, study of applicability of capillary rise 
of aqueous solutions in measurement of, 51, 3 
Contaminants 
particulate, in a high-decibel acoustic field; adhesion and 
removal of, 55, 133 
Continuous separation 
of solids in mechanically fluidized bed, 70, 77 
Continuous settling tanks 
flocculated-solid flux curve useful for design of, 63, 133 
Continuous shape separation 
of binary mixture of granular particles, 54, 31 
Continuum analysis 
high and low strain rate properties of powders for, 65, 51 
Control 
agglomeration models for process design and, 69, 69 
and modelling of crystallizers, 69, 3 
model-based, of mineral processing operations, 69, 21 
of downdraft gasifier for biomass conversion with fuzzy 
controller, 69, 53 
of grinding circuits using phenomenological models, 69, 47 
of industrial crystallizers, 69, 11 
self-tuning adaptive; simulation study of, for rougher flota- 
tion, 69, 33 
simulation of locked-cycle grinding of multicomponent 
feeds and its implications for stability and, of industrial 
comminution circuits, 69, 77 
Conversion into powder 
in the thermal decomposition of a complex solid contain- 
ing ammonium hexafluoro-aluminate and aluminium 
oxide, 57, 151 
Conversion of pierced lengths 
measured at a probe to bubble size measures assessment 
of geometrical probability approach and bubble shape 
models, 63, 205 
Conveying processes in ball mills 
characterization of, by rheological parameters, 58, 131 
Copper 
pure and coated metallic; preparation and characterization 
of uniform particles of, 63, 265 
Copper binary systems 
cold sintering of, exposed to shear deformation, 72, 193 
Copper powders 
with and without surface treatment, conductivity of, 59, 
191 
Cracking circulating fluidized beds 
gas and solid behaviour in, 70, 249 
Cracks 
effects of, on bending strength of glass, 52, 167 
Creep compliance behaviour 
of direct compression excipients, 57, 83 
Critical state theory 
and the annular shear cell, 51, 186 
Critical velocity 
and flow regimes in circulating fluidized bed, 70, 223 
estimation of, in pipeline flow of slurries, 50, 35 
Crushing 
of single particles, relationships between particle size and 
fracture energy or impact velocity required to fracture 
as estimated from, 51, 277 
using triaxial stress apparatus, 52, 171 
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Cryo-SEM method 
for observation of fine particles in aqueous suspension, 55, 
71 
Crystal morphology 
of some ionic crystals, understanding and controlling the, 
65, 219 
Crystal structure 
effect of intensive grinding on, of dolomite, 75, 145 
Crystallinity 
and polymerization of modified cellulose powders for di- 
rect tableting, degrees of, 52, 207 
Crystallization 
and agglomeration kinetics in the batch drowing-out 
precipitation of potash alum with aqueous acetone, 65, 
187 
hydrothermal, characterization of barium titanate fine 
powders formed from, 57, 181 
Crystallizers 
industrial; control of, 69, 11 
modelling and control of, 69, 3 
Crystals 
ionic; understanding and controlling the crystal morphology 
of, 65, 219 
Cumulative pore volume difference 
in study of pore changes occurring during compaction or 
sintering, use in, 52, 187 
Current world-wide research 
survey of, in gas fluidization (Jan. 1989-Dec. 1991), 71, 1 
Cut sizes 
small, feasibility of producing, in an electrostatic classifier, 
51, 49 
Cyclic systems 
method for observing phase-dependent phenomena in: 
application to study of dynamics of vibrated beds of 
granular solids, 52, 77 
Cyclone(s) 
boundary conditions of particle phase and collection effi- 
ciency in, 64, 213 
effect of particulate solids on pressure drop across, 52, 227 
experimental study of, with tangential secondary air injec- 
tion, 74, 79 
straight-through, dust collection efficiency of, 58, 181 
uniflow; efficiency study of, 62, 217 
Cyclone pressure drop 
and efficiency with and without inlet vane, 66, 143 
Cyclone reactors 
hydrodynamic characteristics of, 58, 211 
Cyclone separators 
gas-solid flow and collection of solids in, 63, 45 
Cylindrical clusters 
of solids particles under gravity flow in a two-dimensional 
column, break-up of, 65, 453 
Cylindrical pipe 
flow of suspension of fine particles around steel ball fixed 
in, 66, 285 


Data reduction 

from thin-film heat gauges in fluidized beds, 59, 249 
Defluidization 

and minimum sintering temperatures of fluidizable parti- 

cles, 51, 85 

Dense particulate media 

evaluation of radiative heat transfer properties in, 67, 137 
Dense phase conveying 

of fine coal at high total pressures, 62, 243 





Dense phase plug flow transfer 
the 1-inch horizontal flow, 62, 41 
Dense phase properties 
new bed-collapsing technique for measuring, of gas- 
fluidized beds, 66, 249 
Dense-phase transport 
vertical plug flow in, 53, 273 
Densification hardening 
constitutive model including; thermomechanical deforma- 
tion of powder-based porous Al, 66, 21 
Density 
actual, evaluation of, in the acceleration section of vertical 
risers, 57, 77 
effect of size and, of solids on some fundamental hydro- 
dynamic variables used in fluidization, 75, 181 
fluid medium, effect of, on ball mill torque, energy distri- 
bution and grinding kinetics, 54, 217 
liquid, effect of, on liquid-phase axial dispersion in flui- 
dized beds, 57, 249 
Density distribution 
of particles in freeboard of a fluidized bed, 53, 179 
Density effects 
slurry, on ball milling in a laboratory ball mill, 59, 285 
Density ratio 
and size ratio and concentration; optimum combination of, 
to minimize free surface segregation, 68, 145 
Dental amalgam 
trituration of, 74, 39 
Deposition 
of charged particles in a convergent channel due to image 
forces, theoretical study of, 61, 225 
Design concepts 
for a collar-type magnetic valve for small-size solids 
(MVS): theory and experiments, 53, 1 
Desulphurization 
flue gas, at low temperatures; characterization of structural 
changes in solid sorbent, 75, 167 
Dewatering 
multi-stage, multi-force, of steelmaking sludges, 58, 49 
of particulate materials using highly water-absorptive poly- 
mer, 63, 113 
Dicalcium phosphate dihydrate 
applicability of Parmentier-Fuhrer equation to compression 
of, 52, 101 
Die wall pressure 
characterization of, to predict capping of flat- or convex- 
faced drug tablets of various sizes, 58, 259 
Dielectric fluid preparation 
by dispersion ultrafine barium titanate particles in kero- 
sene, 68, 235 
Dielectric permittivity 
effective, of suspensions; measurements of, 62, 85 
Dielectric response and sorption isotherms 
use of, in investigation of moisture sorption in microcrys- 
talline cellulose, 50, 237 
Dielectric sensors 
non-invasive; particle size measurement using, 73, 85 
Dielectric spectroscopy 
of compacted powders; sample preparation using highly 
conducting resin, 73, 91 
Dies of complicated geometry 
flow of pastes through, 65, 393 
Diesel fuels 
an instrument for examination of nucleation from solution 
and its application to study of precipitation from, and 
solutions of n-alkanes, 65, 243 








Differential pressure measurements 
in slugging fluidized bed, 67, 187 
Diffusion 
hydrodynamic, of particulates in sedimentation systems, 61, 
131 
Diffusion-controlled liquid-solid reaction 
application of rotary drum reactors to, 64, 207 
Dilating powders 
fine; aerated bunker discharge of, 72, 241 
Dimensional conversion 
of granulometric distributions, 60, 205 
Direct tableting 
degrees of crystallinity and polymerization of modified 
cellulose powders for, 52, 207 
Disengagement zones 
prediction of effect of, on reduction of particle entrain- 
ment from gas-fluidized beds, 62, 135 
Disintegration of rock 
by electrical pulses, parameters of, 58, 265 
Dispersant 
effect of adsorption characteristics of, on flow and storage 
properties of coal—-water mixtures, 55, 277 
Dispersion(s) 
application of powder coating method to, of fine Ni pow- 
ders into Ag—Ni alloy matrix, 70, 71 
axial, of solids in spiral fluidized beds, 59, 1 
complex polydisperse; sedimentation behaviour of, 65, 411 
concentrated, theoretical approaches to rheology of, 51, 15 
dilute; distribution of velocities of concentric sphere in, of 
spheres sedimenting in spherical container, 74, 159 
electrostatic, of yttria-stabilized zirconia, 52, 261 
liquid-phase axial, in fluidized beds, effect of liquid density 
on, 57, 249 
optimal; conditions of, of Zr powders by pyrolysis of zirco- 
nium acetates, 66, 237 
stability of, of PbTiO; powders in aqueous and non- 
aqueous liquids, 73, 57 
Dissolution enhancement 
of thiacetazone via ordered mixing technique, 58, 107 
Distribution function 
beta, description of normal, log—normal and Rosin- 
Rammler particle populations by modified version of, 
54, 119 
modified beta and modified normal; comparison between, 
for description of populations with finite size range, 54, 
157 
Distributions 
linear and/or areal grade, solutions to transformation 
equation for volumetric grade distribution from, 50, 
bs 
volumetric grade, solutions to transformation equation 
for, from linear and/or areal grade distributions, 50, 
55 
Divergence problem 
in calculating particle velocities in dilute dispersions of 
identical spheres; 
effect of a plane wall, 55, 51 
sedimentation in a spherical container, 55, 187 
Dolomite 
effect of intensive grinding on crystal structure of, 75, 
145 
influence of thermal activation on surface properties of, 
73, 261 
Downdraft gasifier 
control of, for biomass conversion with fuzzy controller, 
69, 53 


225 


Drag coefficient 
and terminal velocity of spherical and nonspherical parti- 
cles, 58, 63 
for axisymmetric flow around individual spheroidal parti- 
cles, 57, 193 
of irregular particles in Newton’s settling regime, 59, 69 
variational model for prediction of fluid—particle interphase 
drag coefficient and particulate expansion of fluidized 
and sedimenting beds, 68, 199 
Drilling 
multiphase hydrodynamic analysis of pneumatic transporta: 
tion of drill cuttings in air drilling, 75, 133 
Drucker—Prager-type constitutive models 
for granular material behaviour in uniaxial compression, 
comparison of two, 62, 21 
Dry powder chromatography 
exploration of, 50, 217 
Duct length 
effect of, on dust collection efficiency of a straight-through 
cycline, 58, 181 
Dust 
capture and rebound of, in granular bed filters, 50, 253 
Dust cakes 
preparation for microscopic examination, 60, 173 
Dust collection efficiency 
of a straight-through cyclone; effects of duct length, guide 
vanes and nozzle angles for secondary rotational air 
flow, 58, 181 
Dust deflagrations 
numerical flow simulation of, 71, 163 
Dust emission 
from coal stockpiles, physico-chemical principles control- 
ling, 64, 259 
Dust explosions 
development and propagation regimes of, 71, 171 
FMRC studies of parameters affecting propagation of, 71, 
135 
influence of initial and explosion-induced turbulence on, in 
closed and vented vessels: research at CMI, 71, 181 
interpretation of dust explosion phenomena on basis of 
time scales, 71, 207 
research in Poland, 71, 197 
research on, at University of Michigan, 71, 119 
theoretical analysis of, 71, 189 
Dust—air mixtures 
propagation mechanisms of combustion waves in, 71, 153 
Dynamic similarity rules 
validity check for bubbling and slugging fluidized beds, 71, 
281 
Dynamic simulation 
of a shallow-jetting fluidized-bed coal combustor, 53, 247 
Dynamics 
of simulated municipal solid waste in rotating devide, 72, 
139 
of vibrated beds of granular solids, application of method 
for observing phase-dependent phenomena in cyclic sys- 
tems to study of, 52, 77 


Elastic modulus 
stability analysis of uniformly fluidized beds in terms of, of 
dispersed phase, 72, 89 
Elastic spheres 
impact of, with and without adhesion, 65, 153 
Elastomers 
use of highly dispersed, precipitated carbonate-silicate 
powders as fillers for, 63, 1 
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Elastoplastic constitutive models 
extension of, with respect to cohesive bulk solids, 70, 31 
Electric birefringence transients 
single; polydisperse size data from, 72, 63 
Electrical clamping forces 
effect on mechanics of particulate solids, 65, 37 
Electrical conductivity 
measurement of slurry solids content by, 72, 77 
of ceramic powders and pigments, 62, 147 
Electrical properties 
surface, of different polymer coated powders, 71, 81 
Electrical pulses 
disintegration of rock by, 58, 265 
Electroconducting networks 
regular, made from metal-coated plastic powders; effect of 
concentration of metal on conductivity, 63, 35 
Electroconductivity 
regular electroconductive networks made from metal-coated 
plastic powders: effect of plastic particle size on con- 
ductivity, 67, 11 
Electromechanical valve 
for solids, 73, 21 
Electron microscopic studies 
and X-ray diffraction studies on fine structure of ground 
B-SiC powders, 71, 59 
Electroosmotic flow 
in rectangular microelectrophoresis cells, 54, 165 
Electrostatic behaviour 
in binary dielectric/conductor fluidized beds, 73, 11 
Electrostatic classifier 
feasibility of producing small cut sizes, in, 51, 49 
Electrostatic dispersion 
of yttria-stabilized zirconia, 52, 261 
Electrostatic effects 
on entrainment from a fluidized bed, 53, 55 
size distribution of particles entrained from fluidized beds, 
70, 57 
Electrostatic forces 
present in slip velocities, particle size effect on, 51, 181 
Electrostatic precipitator 
implications of particulate properties on, and fabric filter 
performance, 72, 207 
Electrostatic separation 
of powder mixtures based on work functions of its 
constituents, 75, 79 
Elutriation 
effect of process variables on maximum coating rate and; 
spouted bed seed coating, 74, 215 
of fines from gas fluidized beds of Geldart A-type powders 
— effect of adding superfines, 71, 71 
Emulsion phase 
and bubble wake in two-dimensional gas-fluidized bed; 
solids exchange between, 72, 45 
Emulsion phase characterization 
and transition between particulate and bubbling fluidiza- 
tion, quantitative criteria for, 52, 69 
Energetic and entropic factors 
in steady state coagulation break-up processes, 63, 261 
Energetic potential of powders 
variation in, and correlation of, with degree of uniaxial 
compaction stress, 60, 15 
Energy losses 
and particle-wall interactions on rough surfaces, 62, 277 
Energy split and kinetics 
of ball mill grinding of mixture feeds in heterogeneous 
environment, 72, 105 





Entrainment 
of solid particles from a trough in a wind tunnel, 61, 69 
of solids from fluidized beds; hold-up of solids in the free- 
board of fast fluidized beds, 61, 193 
Entrainment profile 
influence of bubble size distribution at bed surface on, 70, 
99 
Equation of state 
for fluidized beds, wave velocity based on a new, 50, 77 
Erosion 
and hydrodynamics: three-dimensional kinetic theory 
modelling of, in fluidized beds, 73, 127 
of heat exchanger tube banks in fluidized-bed combustors, 
68, 37 
Erosion index 
to characterize fines production in size reduction pro- 
cesses, 58, 145 
Erosion wear 
in slurry pumps and pipes, 50, 35 
Ethyl xanthate 
influence of oxidation degree of galena surface and of, on 
stability of galena—air aggregates, 75, 43 
Evaluation of actual density 
in the acceleration section of vertical risers, 57, 77 
Excipients 
direct compression, creep compliance behaviour of, 57, 83 
Expansion 
and voidage in oil-shale ash fluidized beds with non- 
uniform particle size distribution, 56, 69 
Extrudates fracture toughness 
and its relationship to rates of bulk particle attrition, 51, 
103 
Extrusion press 
dimensioning of, 56, 13 


Fabric filter performance 
implications of particulate properties on electrostatic 
precipitator and, 72, 207 
Fast-bubble simulation 
in 2-D fluidized bed: hydrodynamics of fluidization, 66, 107 
Fast-—fluid bed operation 
applicability of chocking correlations, 51, 179 
Feasibility study 
of a magnetic elevator for particles, experimental, 64, 125 
Ferromagnetic particles 
behaviour of fluidized beds of, in an axial magnetic field, 
61, 103 
fluidization of, in a transverse magnetic field, 62, 1 
Fillers for elastomers 
use of highly dispersed, precipitated carbonate-silicate 
powders as, 63, 1 
Filter candle performance 
analysis of, 58, 243 
Filtration 
deep-bed, of clay suspensions via transport properties, 62, 
183 
tangential, of gases: formation of deposit, 71, 263 
Filtration systems 
probabilistic design approach for, 67, 175 
Filtration vacuum 
low-turbulence flocculation as an aid to, 55, 61 
Fine grinding 
effect of grinding aids on, of limestone, quartz and Port- 
land cement clinker, 67, 277 
kinetics of, in annular ball mill, 73, 101 








Fineness 
effect of, of wear particles from steel balls on rate of 
hydrogen generation during wet grinding of hard mate- 
rials in water, 73, 43 
of grind and consumption and wear rates of metallic 
grinding media in tumbling mills, 55, 231 
Fine particle(s) 
fluidization of, at reduced pressure, 58, 125 
importance of resolution limits to interpretation of fractal 
descriptions of, 67, 83 
of brittle minerals and coals, breakage behaviour of, 61, 
51 
residence time in a jetting fluidized bed, study of, 53, 169 
vibrating beds of; estimation of interparticle forces from 
expansion and pressure drop experiments, 72, 23 
Fine particle characterization 
aspects of predictions affecting efficiency of microbiological 
mining techniques, 50, 177 
Fine powder(s) 
and viscous liquid; hydrodynamic and heat transfer investi- 
gations conducted in bubble column with, 67, 265 
dearation of, 51, 115 
difficult-to-fluidize; fluidization and entrainment of, mixed 
with easy-to-fluidize large particles, 75, 189 
heat transfer from a tube bundle in a slurry bubble col- 
umn involving, 61, 207 
Fine structure 
electron microscopic and X-ray diffraction studies on, of 
ground B-SiC powders, 71, 59 
Fines 
measurement of local movement of, in a fluidized bed of 
coarse particles, by a fluorescent tracer technique, 58, 
271 
percolating, in coarse-particle fluidized beds; segregation 
mechanism of, 55, 153 
Fines concentration 
in voids in fluidized beds, 62, 201 
Fines content 
effect of, on forth flotation of coal, 58, 99 
Fines production 
in size reduction processes, characterization of, by an 
erosion index, 58, 145 
Fines transfer 
among carriers in powder coatings, kinetics of, 59, 217 
Finite size range 
comparison between modified beta and modified normal 
distribution function for description of populations with, 
54, 157 
Floccs 
and sedimentation, CAT scan characterization of, 53, 73 
Flocculation 
low-turbulence; as an aid to vacuum filtration, 55, 61 
of oxides using polyethylene oxide, 62, 253 
of sodium kaolinite, charge effects in adsorption of poly- 
acrylamides on, 54, 77 
Flocculation pelleting 
colloidal, of latex particles, 51, 61 
Flotation 
new reagent systems for, of low-grade Mn products of 
combined beneficiation, 71, 47 
of china clay, experimental study of effects of froth height 
on, 60, 131 
simulation study of self-tuning adaptive control for rougher 
flotation, 69, 33 
Flotation system 
germanium-soditm oleate, study of, 52, 251 
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Flow 
gas-solid, and collection of solids in a cyclone separator, 
63, 45 
highly viscous recirculating, effect of, on particle concentra- 
tion in a two-roll mill, 57, 119 
horizontal, in dense phase plug flow transfer, 62, 41 
in granular materials, initiation of, 65, 89 
initiation of, in granular materials, 65, 89 
of cohesive powders, control of, by means of simultaneous 
aeration and vibration, 61, 39 
of dry particulates in the Szego mill, 51, 189 
of granular material in a model blast furnace, 63, 13 
of particulate solids, in converging and diverging 
channels based on a conical yield function, theory of, 
50, 229 
of pastes through dyes of complicated geometry, 65, 
393 
of two-phase gas-solid suspensions through packed beds, 
thermal transport in, 62, 51 
two-phase solid—gas, particle velocities in, 58, 163 
Flow and processing systems 
characterization of particle populations in, by moment 
distribution functions, 74, 107 
Flow characteristics 
in rectangular spout-fluid bed, 69, 205 
of fluidized magnetite powder in inclined open channel, 
67, 207 
Flow conditioners 
function and mechanism of, under various loading pressure 
conditions in bulk powders, 63, 81 
Flow patterns 
of granular solids in cylindrical vessels, measurement and 
prediction of, 50, 65 
of particles in freeboard of a vortexing fluidized bed, 50, 
121 
particle, in a mechanically stirred two-dimensional cylindri- 
cal vessel, 60, 179 
Flow properties 
improvement of bulk, of powders, 65, 469 
of bulk solids, measurement of, 61, 59 
of slurries using refractive index matching technique and 
LDV, 73, 211 
Flow rate 
effect of aeration rate on, of granular materials from 
hopper attaching a standpipe, 71, 65 
influence of surchage level on, of bulk solids from mass 
flow bins, 74, 141 
particle: simplified model for predicting, for mass flow 
bins, 74, 153 
prediction of, of bulk solids from mass flow bins with 
conical hoppers, 72, 157 
Flow regime transitions 
in a circulating fluidized bed, characterization of, 56, 41 
Flow regimes 
and critical velocity in circulating fluidized bed, 70, 223 
Flow regions 
vertical division of, in gas—solid fluidized bed by means of 
coherence function, 75, 127 
Flow structure 
of upward-flowing gas—solids suspensions, modelling of, 60, 
af 
Flow/hyperlayer field—flow fractionation 
in rapid particle size analysis of ground minerals, 59, 53 
Flue gas desulphurization 
at low temperatures; characterization of structural changes 
in solid sorbent, 75, 167 
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Fluid bed 
circulating; mapping solid concentration in, using gramma- 
metry, 67, 27 


continuous, system; prediction of attrition in, 67, 291 
Fluid dynamic similarity 
of circulating fluidized beds, 70, 259 
Fluid energy grinding 
classification function in, 68, 79 
Fluid flow 
non-Newtonian (purely viscous), through packed beds: 
effect of particle shape, 67, 15 
Fluid medium density 
effect of, on ball mill torque, energy distribution and 
grinding kinetics, 54, 217 
Fluid-particle flow 
phase diagram and ideal sealing state for vertical moving 
bed, 67, 37 
Fluid-particle interphase drag coefficient 
and particulate expansion of fluidized and sedimenting 
beds; variational model for prediction of, 68, 199 
Fluid-particle process calculations 
estimation of basic particle properties for use in, 60, 1 
Fluidity 
of coal-water mixtures, influence of particle size distribu- 
tion of coal on, 55, 241 
Fluidizability of Ni/SiO, aerogels 
improvement of, by reducing interparticle forces, 65, 
461 
Fluidization 
and entrainment of difficult-to-fluidize fine powder mixed 
with easy-to-fluidize large particles, 75, 189 
and slugging in large-particle systems, 52, 59 
by sudden application of vacuum, 75, 197 
confined, of fine particles in a packed bed of coarse parti- 
cles, 61, 75 
cyclic: pressure swing granulation, novel binderless granula- 
tion by, and gas flow compaction, 74, 1 
effect of self-induced structural instabilities in sedimenta- 
tion and fluidization systems, 70, 109 
effect of size and density of solids on some fundamental 
hydrodynamic variables used in, 75, 181 
fast; characterizing, by optic output signals, 72, 1 
gas, (Jan. 1989-Dec. 1991); survey of current world-wide 
research in, 71, 1 
hydrodynamics of: fast-bubble simulation in 2-D fluidized 
bed, 66, 108 
in a tall bed, control of quality of, using variance of pres- 
sure fluctuations, 53, 237 
incipient; influence of temperature on properties of partic- 
ulate phase at, 72, 71 
influence of particle Reynolds number on voidage at, 66, 


97 
of beds of ferromagnetic particles in a transverse magnetic 
field, 62, 1 


of fine and very dense hardmetal powders, 60, 145 

of fine particles at reduced pressure, 58, 125 

of powders, van der Waals and othe cohesive forces 
affecting, 58, 1 

particulate and bubbling, and emulsion phase character- 
ization, quantitative criteria for transition between, 
52, 69 

segregation and agglomeration of type C powders from 
homogeneously aerated type A-C powder mixtures 
during, 53, 163 

selective magnetic; separation of minerals by, 69, 279 

velocities of sand/straw binary mixtures, 52, 1 





Fluidization behaviour 
and rheological behaviour of powders of different particle 
size distribution, 66, 127 
Fluidization properties 
and packing properties of binary mixtures of spherical 
particles, 66, 259 
Fluidization velocity 
minimum 
at different conditioning, 71, 111 
effect of operating temperature on, 67, 217 
of fluidized-bed coal—combustion solids, 67, 113 
prediction of, 75, 67 
re-examination of minimum fluidization velocity correla- 
tions applied to Group B sands and coked sands, 69, 
147 
Fluidized bed(s) 
“Analysis of pressure fluctuations in a 2-D fluidized bed” 
comments on, 68, 287 
editor’s closure on, 68, 291 
response to comments on, 68, 290 
agglomeration of polyolefin particles in, with central jet 
experimental study, 74, 231 
theory, 74, 239 
at elevated pressure, bubble frequency in, 61, 251 
attrition and fragmentation of carbonaceous particles 
generated from combustion of fuel—water slurries, 65, 
335 
attrition of coal ash particles in, 66, 41 
average circulatory motion of particles in, 57, 107 
behaviour of large jetsam particles, in, 52, 263 
binary dielectric/conductor; electrostatic behaviour in, 73, 
11 
binary system, equilibrium of, 51, 237 
bubble velocity in: effect of non-vertical bubble rise on its 
measurement using submersible probes and its relation- 
ship with bubble size, 69, 239 
bubbling and slugging: validity check for: dynamic similar- 
ity rules, 71, 281 
bubbling 
calculation of expansion of, of coarse particles, 71, 107 
performance model of hydrodynamics of, 59, 261 
changes in bubble behaviour for different fluidizing gasses 
in, 51, 267 
characterization of flow regime transition in a circulating, 
56, 41 
circulating 
boiler; residence time distribution of sorbent particles 
in, 70, 285 
boilers; characteristic features of heat transfer in, 70, 
303 
characterizing non-uniformities in gas—particle flow in 
riser of, 72, 277 
cocurrent downflow; hydrodynamics of CDCFB, 70, 271 
cracking; gas and solid behaviour in, 70, 249, 
flow regimes and critical velocity in, 70, 223 
fluid dynamic similarity of, 70, 259 
furnace; effect of some operating parameters on heat 
transfer to vertical fins in, 74, 249 
gas-—solid contact in; effect of particle size, 70, 277 
hydrodynamics of, with risers of different shape and 
size, 70, 237, 
model for, 53, 155 
particle motion at wall of, 70, 207 
radial gas mixing in upper dilute core of, 70, 293 
riser; regime classification of macroscopic gas—solid flow 
in, 70, 215 








risers; scaling considerations for, 72, 31 
solid mass fluxes in, 70, 197 
solids flow metering from pressure drop measurement 
in, 61, 95 
transmission characteristics of a gas in a, 57, 89 
coal-combustion solids; minimum fluidization velocities of, 
67, 113 
coal combustor, dynamic simulation of, 53, 145 
coalescence; observations of, using capacitance imaging, 69, 
255 
coarse-particles; segregation mechanism of percolating fines 
in, 55, 153 
coarse particles, kinetic forces of solid particles in, 52, 49 
control and instrumentation of a drier using temperature- 
difference technique: development of working model, 
54, 15 
data reduction from thin-film heat gauges in, 59, 249 
determination of minimum fluidization velocity by statisti- 
cal analysis of pressure fluctuations in a gas—solid, 60, 
215 
diagnostics of slugging in, 54, 285 
dilute circulating; slip velocity distributions in riser of, 73, 
67 
drying of granular food materials, 69, 213 
effect of bed configuration on forces prevailing in, 62, 13 
effect of inclination on, 63, 169 
effect of liquid density on liquid-phase axial dispersion in, 
57, 249 
effect of particle drag relationships on prediction of kine- 
matic wave velocity in, 66, 177 
effects of tube orientation and gas velocity on erosion of 
tube inserted into, 67, 229 
electrostatic effects on entrainment from, 53, 55 
entrainment of solids from, 61, 193 
entrainment of solid particles from, 66, 33 
equation of state for wave velocity based on a new, 50, 
77 
fast: axial distribution of the cross-sectionally averaged 
voidage in, 71, 51 
fast-bubble simulation in two-dimensional, hydrodynamics 
of fluidization, 66, 107 
fast, operation of, 61, 193 
fast, radial particle size segregation in, 52, 7 
fines concentration in voids in, 62, 201 
floating-type, CVD; synthesis of AIN/SiC composite pow- 
ders by, 68, 153 
formulation of hydrodynamic stability criteria in, 72, 199 
freely bubbling; expansion of, 68, 117 
gas 
analysis of gas flow through erupting bubbles in, 54, 45 
analysis of models for heat transfer between, and im- 
mersed surfaces, 75, 173 
and particle flow model in freeboard of, based on bub- 
ble coalescence, 74, 121 
and solid discharge from, using a jet pump, 50, 111 
behaviour of continuous horizontal or inclined jets in- 
troduced into: morphology of jets, 67, 43 
behaviour of horizontal or inclined continuous jets in- 
troduced into; modelling of discharge zone devel- 
oped from jet, 72, 7 
cleaning, binding agents to enhance, 50, 267 
effect of pressure on bubble parameters in, 53, 217 
elutriation of fines from, of Geldart A-type powders — 
effect of adding superfines, 71, 71 
heat transfer in, 70, 1 
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heat transfer in; dependence of heat transfer on gas 
velocity, 70, 15 
large-particle; quantitative analysis of binary solids 
segregation in, 56, 165 
large-particle, segregation of binary solids in, 57, 
95 
micro-visualization of clusters in, 66, 231 
model of solid backmixing between stages in, with per- 
forated baffles, 73, 37 
new bed-collapsing technique for measuring dense 
phase properties of, 66, 249 
strongly segregated mixing segregation kinetics in, 53, 
31 
wake fractions of small bubbles in, 68, 285 
gas-—liquid-solid 
under high gas hold-up conditions, hydrodynamics of, 53, 
285 
gas motion and bubble formation at distributors of, 63, 
69 
gas-—solid 
determination of minimum fluidization velocity by statis- 
tical analysis of pressure fluctuations in, 60, 215 
determination of time that particles remain in, by mag- 
netic tracing, 66, 69 
porosity in, at onset of slugging, 51, 183 
prediction of entrainment from, 54, 183 
segregation of particles of different density in a, 58, 
169 
stabilized magnetically by permanent magnets, 71, 101 
variable thickness two-dimensional bed for investigating 
hydrodynamics of, 53, 91 
vertical division of flow regions in, by means of coher- 
ence function, 75, 127 
heat transfer from, to immersed fine wires, 53, 195 
high-temperature, freeboard heat transfer in, 53, 187 
high-velocity circulating, of FCC catalyst, gas residence- 
time characteristics in, 58, 17 
high-velocity, gas—solids contact efficiency in, 52, 243 
high velocity, hydrodynamic behaviour of aerogel powder 
in, 60, 121 
hold-up of solids in freeboard of, 61, 193 
improved thermal conductivity detector technique for He 
measurements in, 69, 249 
interpreting probe signals from, 59, 117 
jetting, study of fine particles residence time in, 53, 169 
kinetic, thermal and chemical attrition of manganese 
chloride particles in, 59, 97 
large jetting; motion of solids, jetting and bubbling dynam- 
ics in, 54, 243 
large two-dimensional; mass transfer from a central jet in- 
troduced into, 62, 67 
lateral diffusion of solids in, with submerged vertical tubes, 
72, 17 
liquid 
heat transfer between immersed wire and, 66, 281 
single-particle settling velocity through, 66, 293 
liquid-solid; heat transfer from a horizontal tube immersed 
in, 54, 137 
magnetically stabilized, with time-varying magnetic fields, 
56, 119 
magnetically staged: for countercurrent gas—solids contact- 
ing, 64, 133 
-magnetized, early studies of, 57, 213 
mathematical coalescence model in a batch, granulator, 55, 
35 
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0.254 m diameter circulating, reactor: ozone decomposition 
in, 74, 73 

measurement of flux of clusters ejected from, 55, 115 

measurements of gas-particle flows and elutriation of 18 
inch i.d. cold vortexing fluidized-bed combustion model, 
69, 139 

mechanically, continuous separation of solids in, 70, 77 

mixed particle gas-solid total and gas convective heat 
transfer from a vertical tube to, 57, 27 

model of mixing-segregation for straw/sand mixtures in, 56, 
149 

narrow-diameter, behaviour of cohesive powders in, 57, 127 

novel probe system for gas sampling from, 54, 59 

of coarse particles, measurement of local fines movement 
in, by a fluorescent tracer technique, 58, 271 

of ferromagnetic particles in an axial magnetic field, be- 
haviour of, 61, 103 

particle density distribution of, in freeboard of, 53, 179 

particle impact probe for hydrodynamic studies in, 75, 21 

particle motion in, 64, 285 

particle population model for a, 52, 35 

pressure fluctuations in a 2-D, analysis of, 62, 139 

process tablet properties as a function of the properties of, 
granules made in a, 65, 293 

reduction of natural ilmenite by methane in a reactor, 51, 
251 

screen-packed and conventional fluidized: in axial and 
trans verse magnetic fields, 64, 103 

segregation of straw/sand mixtures in, in non-steady state, 
68, 31 

shallow jetting, pressure drop across, 53, 79 

size distribution of particles entrained from: electrostatic 
effects, 70, 57 

slugging behaviour of, of large particles, 69, 171 

slugging; differential pressure measurements in, 67, 187 

solid circulation between, using jet pumps, 52, 107 

solid—liquid, pressure drop in, 59, 129 

solid—liquid, settling velocity, wall effects and bed expan- 
sion of solid particles in viscous non-Newtonian solu- 
tions in, 57, 39 

solids flow from, through an inclined pipe: experimental 
investigation of, 64, 221 

spiral, axial dispersion of solids in, 59, 1 

study of behaviour of continuous horizontal or inclined jets 
introduced into a; gas flow rate profiles in horizontal 
jets, 64, 271 

superconducting magnetic segregation process for dry coal 
desulphurization, 56, 259 

system; heat flux gauge and bubble probe for, 73, 163 

three-dimensional kinetic theory modelling of hydro- 
dynamics and erosion in, 73, 127 

three-phase; particle-liquid mass transfer in 
Newtonian liquids, 68, 243 
non-Newtonian liquids, 68, 255 

transition from slugging to turbulent flow regimes in, 
detected by means of capacitance probes, 56, 49 

transition velocity and bed expansion characteristics in 
turbulent, 62, 207 

turbulent; bed expansion characteristics and transition ve- 
locity in, 62, 107 

turbulent and fast; nature of, 70, 229 

two-dimensional; analysis of pressure fluctuations in, 62, 
139 

two-dimensional gas 
experimental and theoretical porosity profiles in, with 

central jet, 71, 87 


solids exchange between bubble wake and emulsion 
phase in, 72, 45 
two-dimensional; jet presence probability in, 67, 93 
uniformly; stability analysis of, in terms of elastic modulus 
of dispersed phase, 72, 89 
use of temperature profiles to detect segregation tenden- 
cies in, 61, 185 
variational model for prediction of fluid—particle interphase 
drag coefficient and particulate expansion of fluidized 
and sedimenting beds, 68, 199 
vortexing, suspension layers in, 57, 171 
wall-to-bed heat transfer in gas-solid fluidized beds: pre- 
diction of heat transfer regimes, 69, 223 
with attrition, particle population model for, 52, 35 
with non-uniform particle size distribution, voidage and 
expansion in, 56, 69 
with screen packing and applied magnetic field, 56, 279 
Fluidized bed boiler 
particle mass flux in freeboard of, 58, 25 
Fluidized bed combustion 
annotated bibliography of modelling information on, 63, 23 
of anthracites, primary fragmentation in, 64, 249 
Fluidized bed combustor 
erosion of heat exchanger tube banks in, 68, 37 
gas and solid flow in freeboard of, 68, 271 
heat transfer to horizontal tubes immersed in, 52, 149 
large-particle system, slugging; segregation in, 54, 85 
pressurized, gas flow in, 56, 157 
Fluidized bed drier 
control and instrumentation of, using temperature-differ- 
ence technique, 54, 15 
Fluidized bed emissions clean-up 
cold flow studies of, 63, 55 
Fluidized bed feeder 
mass flow determination from pressure drop across flui- 
dized solids in, 53, 131 
Fluidized bed granulator 
batch; mathematical coalescence model in, 55, 35 
Fluidized bed process 
tablet properties as a function of properties of granules 
made in, 65, 293 
Fluidized bed processing 
of fine particles as advanced materials; recent work on, 63, 
105 
Fluidized bed reactor 
lateral non-uniformities of solids and gas concentrations in, 
53, 205 
Fluidized cascades 
pneumatically driven counter-current; separation of 
particulate solids in, 62, 261 
Fluidized magnetite powder 
flow characteristics of, in inclined open channel, 67, 207 
Fluidized powder 
segregation in, of a continuous size distribution, 66, 119 
Fluidized solids 
in a fluidized-bed feeder, slow determination from pressure 
drop, 53, 131 
Fluidizing characteristics 
cold model studies on, of taconite concentrates, 69, 295 
Fluidizing feeder 
locally, for powder transport, 73, 181 
Fluorescent tracer technique 
for measurement of movement of local fines in a fluidized 
bed of coarse particles, 58, 271 
Flux of clusters 
ejected from a fluidized bed; measurement of, 55, 115 








Food comminution operations 
particle size formation during, 74, 279 
Food materials 
granular; fluidized bed drying of, 69, 213 
some; comparative study of effects of water content on 
compaction behaviour of, 75, 59 
Force distribution 
in two-dimensional sandpile, 72, 255 
Fractal descriptions 
importance of resolution limits to interpretation of, of fine 
particles, 67, 83 
Fractal harmonics and dimensions 
new scheme for particle shape characterization based on, 
51, 243 
Fracture 
energy or impact velocity required to fracture and particle 
size; relationships between, as estimated from single 
particle crushing, 51, 277 
toughness of extrudates and its relationship to rates of 
bulk particle attrition, 51, 103 
Fracture energies 
for grinding specific, approximate calculation of, 53, 145 
Fractured particle shape 
geometry for characterizing, 55, 285 
Fragmentation 
and attrition of carbonaceous particles generated from the 
fluidized bed combustion of fuel—water slurries, 65, 335 
experimental results on, of brittle material, 73, 61 
modelling, by percolation in combustion of carbons, 66, 
47 
primary, of coal during develatilization, application of 
Weibull theory to, 57, 197 
primary; in fluidized bed combustion of anthracites, 64, 
249 
Fragmentation properties 
magnesium stearate susceptibility of directly compressible 
materials as an indication of, 54, 39 
Free-ball velocity 
simple method for estimation of, of spherical particles in 
power law liquids, 67, 287 
Freeboard 
of a vortexing fluidized bed, particle flow pattern in, 50, 
121 
of fluidized bed boiler, particle mass flux in, 58, 25 
of fluidized beds, solids hold-up in, 61, 193 
of vortexing fluidized beds, suspension layers in, 57, 171 
particle density distribution in, of fluidized bed, 53, 179 
Friction 
bond dymanic models of plane strain in powder systems, 
51, 167 
dry, probabilistic micromechanical model for two-dimen- 
sional slow particulate flow, 60, 223 
internal, in high-pressure compacted powder beds; a shear 
cell to characterize, 65, 75 
wall, in compaction of agglomerated ceramic powders, 65, 
7 
Friction factor 
for solids in horizontal conveying systems, simplified corre- 
lation for, based on Yang’s unified theory, 58, 187 
FRMC studies 
of parameters affecting propagation of dust explosions, 71, 
135 
Froth flotation 
of coal and stability of coal/n-alkane film—air bubble-water 
systems, 67, 223 
of coal, effect of fines content on, 58, 99 
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Froth height 
on flotation of china clay, experimental study effects of, 
60, 131 
Fuel cells 
elevated-temperature natural-gas, porous sinters for, 61, 
217 
Function and mechanism 
of flow conditioners under various loading pressure condi- 
tions in bulk powders, 63, 81 
Fundamental particle mixing studies 
in a agitated bed of granular materials in a cylindrical 
vessel, 55, 107 


Galena 
influence of oxidation degree of galena surface and of 
ethyl xanthate on stability of galena—air aggregates, 75, 
43 
properties of hydration layers on surface of, precoated 
with potassium ethyl xanthate, 68, 125 
Gammametry 
mapping solid concentration in circulating fluid bed using, 
67, 27 
Gas 
interstitial and circumambient; in fine powders; effect on 
scaling-up of powder-handling apparatus as illustrated 
by ball mill operations, 50, 147 
liquid—solid fluidization under high gas hold-up conditions, 
hydrodynamics of, 53, 285 
perfect; shock propagation entrained with a normal distri- 
bution of fine particles through a, 63, 229 
Gas and particle flow model 
in freeboard of fluidized bed based on bubble coalescence, 
74, 121 
Gas and solid behaviour 
in cracking circulating fluidized beds, 70, 249 
Gas and solid discharge 
from a fluidized bed using a jet pump, 50, 111 
Gas and solid flow 
in freeboard of fluidized bed combustor, 68, 217 
Gas cyclones 
effects of geometry and solid loading on performance of, 
70, 83 
Gas flow 
in a pressurized fluidized-bed combustor, 56, 157 
through erupting bubbles in a gas-fluidized bed, analysis 
of, 54, 45 
Gas flow compaction 
pressure swing granulation, novel binderless granulation by 
cyclic fluidization and, 74, 1 
Gas flow control | 
in fixed granular bed, 74, 199 
Gas flow rate profiles 
in horizontal jets introduced into a fluidized bed by a gas, 
64, 271 
Gas-fluidized bed(s) 
behaviour of continuous horizontal or inclined jets intro- 
duced into: morphology of jets, 67, 43 
bubbling, scaling laws for dynamics of, 51, 159 
large two-dimensional 
gas transfer between a central jet and, 55, 207 
study of a downward grid jet in, 62, 227 
minimum bubbling voidage and Geldard classification for, 
56, 21 
new bed-collapsing technique for measuring dense phase 
properties of, 66, 249 
reduction of particle entrainment from, 62, 135 
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two-dimensional, measurement and modelling of bubble 
parameters in, using image analysis, 60, 159 
wake fractions of small bubbles in, 68, 285 
Gas holdup 
estimation of, in slurry bubble column with internals: 
nitrogen—Therminol—magnetite system, 75, 153 
Gas motion and bubble formation 
at the distributor of a fluidized bed, 63, 69 
Gas-particle flow 
characterizing non-uniformities in, in riser of circulating 
fluidized bed, 72, 277 
measurements of, and elutriation of 18 inch i.d. cold 
vortexing fluidized-bed combustion model, 69, 139 
non-filuidized; dynamics of, 73, 147 
Gas residence-time characteristics 
in a high-velocity circulating fluidized bed of FFC catalyst, 
58, 17 
Gas sampling 
from fluidized beds, novel probe system, 54, 59 
Gas-solid contact 
in circulating fluidized bed; effect of particle size, 70, 277 
Gas-solid flow 
and collection of solids in a cyclone separator, 63, 45 
macroscopic; regime classification of, in circulating flui- 
dized bed riser, 70, 215 
Gas-solid fluidized bed(s) 
determination of minimum fluidization velocity by statisti- 
cal analysis of pressure fluctuations in a, 60, 215 
wall-to-bed heat transfer in: prediction of heat transfer 
regimes, 69, 223 
Gas-solid risers 
vertical, pressure and voidage gradients in, 60, 197 
Gas-solid suspension flow 
improved isokinetic sampling probe for measuring local gas 
velocity and particle mass flux of, 59, 183 
through packed beds, thermal transport in two-phase, 62, 
51 
Gas-solid suspensions 
unsteady; statistical properties of, with strong particle- 
particle interactions in horizontal pipe flows, 73, 51 
upward-flowing, modelling flow structure of, 60, 27 
Gas-solid systems 
hydrodynamics of semifluidization in, 50, 25 
Gas-solids contact efficiency 
in a high-velocity fluidized bed, 52, 243 
Gas-solids contacting 
countercurrent; magnetically staged fluidized bed for, 64, 
133 
Gas-solids flow 
dilute, in a vertical pipe; hydrodynamic analysis of, 62, 163 
through the bottom restriction of an inclined standpipe, 
62, 291 
Gas transfer 
between a central jet and a large two-dimensional gas- 
fluidized bed, 55, 207 
Gas velocity 
and tube orientation; effects of, on erosion of tube in- 
serted into fluidized bed, 67, 229 
dependence of heat transfer on; heat transfer in gas 
fluidized beds, 70, 15 
Gaseous jet 
deposit of particles conveyed by, towards flat surface, 73, 
239 
Geldart A-type powders 
elutriation of fines from gas fluidized beds of: effect of 
adding superfines, 71, 71 





Geldart classification 
and minimum bubbling voidage for gas-fluidized beds, 56, 
21 
numerical representation of, 56, 225 
origin of bubbles and, 68, 13 
Germanium-sodium oleate flotation system 
study of, 52, 251 
Glass 
effects of cracks on bending strength of, 52, 167 
Glass particles 
effect of water content of organic fluids on agglomeration 
of, 66, 53 
Grading 
broad, of particles, effect of on slurry stratification ratio 
and scale-up, 61, 165 
Granular bed(s) : 
fixed: gas flow in, 74, 199 
stirred by paddle-type blades, particle mixing and solids 
flowability in, 61, 155 
Granular bed filters 
capture and rebound of dust in, 50, 253 
influence of temperature on particle separation in, 68, 263 
Granular flows 
rapid, of nearly elastic particles including interstitial fluid 
effects; kinetic model for, 56, 191 
rapid, scaling laws for, 60, 47 
Granular food materials 
fluidized bed drying of, 69, 213 
Granular material flow 
models of, under dynamic conditions, 69, 107 
Granular materials 
behaviour in uniaxial compression comparison of two- 
Drucker-Prager-type constitutive models for, 62, 21 
cohesionless; experimental and theoretical study of rapid 
flows of, down inclined chutes, 73, 109 
constructive model for consolidation of, 54, 107 
control of bulk flow of, by aeration technique, 72, 215 
effect of aeration rate on flow rate of, from hopper 
attaching a standpipe, 71, 65 
experimental study of blending of, 72, 177 
flow of, in a model blast furnace, 63, 13 
heaped: idealized three-dimensional model of, 74, 271 
initiation of flow in, 65, 89 
methods of calculation of vibrational transport rate of, 55, 
161 
optimal performance of shape classifier for binary mixtures 
of, 50, 137 
particle mixing studies in an agitated bed of, in a cylindri- 
cal vessel, 55, 107 
particle size effect in microwave heating of, 66, 225 
recent results of triaxial tests with, 60, 99 
single particle friction cell for measuring contact frictional 
properties of, 65, 61 
Granular media 
rheological nature of solid pressures of, 51, 261 
Granular powders 
behaviour of L-valves with, 67, 163 
Granular simple shear flows 
analysis of, with rate-dependent model, 67, 1 
Granular solids 
axial transport of, in horizontal rotating cylinders: experi- 
ments in non-flow system, 67, 153 
dynamics of vibrated beds of; method for observing phase- 
dependent phenomena in cyclic systems: application to 
study of, 52, 77 
theory, 67, 145 








Granulation 
of an insoluble powder in a spouted bed, 53, 97 
of partially prewetted alumina powders — a new concept 
in coalescence mechanism, 55, 19 
of some microcrystalline celluloses, source variation in the 
wet massing, 65, 273 
pressure swing, novel binderless granulation by cyclic 
fluidization and gas flow compaction, 74, 1 
Granulation effectiveness 
influence of material properties of iron ore sinter feed on, 
55, 141 
Granulation kinetics 
of iron ore sinter feed, 62, 125 
Granulation phenomena 
microlevel-based characterization of, 65, 257 
Granulometric distributions 
dimensional conversion of, 60, 205 
Granulometry 
coincidences in, by resistance variation sampling, 52, 219 
Graphite 
bromine-exfoliated and natural, grinding characteristics of, 
60, 191 
production of fine flaky ground particles of potassium 
graphite intercalation compounds and potassium 
exfoliated graphite, 66, 85 
Graphite powder 
mechanical behaviour of, 54, 175 
Gravity flow 
in a two-dimensional column, break-up of cylindrical 
clusters of solids particles under, 65, 453 
Grid jets 
downward, in a large two-dimensional gas-fluidized bed: 
study of, 62, 227 
Grid leakage (weeping and dumping) 
prediction of flux of particles re-entrained through the 
grid, 62, 59 
Grinding 
batch, effect of powder filling on selection and breakage 
functions in, 59, 275 
batch, kinetics, 69, 133 
British low-rank coals ultrafine for liberation, prediction of 
the economics of, 59, 75 
calculation of specific fracture energies for, 53, 145 
circuits; control of, using phenomenological models, 69, 47 
comparison of dry and wet fine, of coals in a ball mill, 55, 
1 
consumption and wear rates and fineness of grind of 
metallic media in tumbling mills, 55, 231 
dry and wet; fundamental study of, from the viewpoint of 
breaking strength, 56, 57 
dry; effects ofp hysical properties of liquid additives on, 
70, 43 
fine 
of mica in the Szego mill, 60, 273 
of muscovite, wollastonite and kaolinite in stirred and 
vibratory mills, comparative study of, 61, 119 
fluid energy; classification function in, 68, 79 
in a laboratory ball-mill, influence of mass of substance on 
kinetics of, 62, 27 
influence of, on anhydrite reactivity to water, 52, 93 
initial, in vibration ball mills, effect of mill diameter on 
rate of, 60, 259 
intensive; effect of, on crystal structure of dolomite, 75, 
145 
investigation of autogenous and semi-autogenous, in 
tumbling mills, 51, 283 
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locked-cycle; simulation of, of multicomponent feeds and 
its implications for stability and control of industrial 
comminution circuits, 69, 77 
media; analysis of selection function for mills using balls 
as, 68, 1 
mixtures of coal and iron in order to prepare material for 
coal liquefaction, 58, 175 
of anthracite in a ball mill, acceleration of breakage rates 
of, 54, 227 
of carbonates and quartz in air and aqueous environments, 
changes in structure and enthalpy accompanying, 52, 
161 
performance; effects of mill feed size and rod charges on, 
69, 119 
rheology of concentrated slurries of particles of natural 
size distribution produced by, 56, 293 
simulation of locked-cycle tests using multicomponent 
feeds, 58, 39 
ultra-fine 
consideration of, based on experimental result of single 
particle crushing, 58, 137 
examination of, by preferential grinding, 56, 143 
of a British low-rank coal, investigation of kinetics of 
breakage as a first step towards assessment of eco- 
nomics of, 53, 137 
wet: effect of adsorption of polymeric additives on, of 
minerals 
dispersion and fine grinding of concentrated suspen- 
sions, 75, 11 
mechanisms of suspension stabilization, 75, 1 
wet; wear of vibration ball mill in, at constant tempera- 
ture, 70, 153 
Grinding aids 
effect of, on fine grinding of limestone, quartz and Port- 
land cement clinker, 67, 277 
mechanism of action of, in comminution, 71, 229 
Grinding characteristics 
of bromine-exfoliated graphite and natural graphite, 60, 
191 
Grinding media 
fineness of grind and consumption and wear rates of, in 
tumbling mills, 55, 231 
Grinding mills 
mathematical model of ball wear in: general solution, 52, 
267 
optimization of individual events during which breakages 
occur in, 55, 247 
tumbling; internal classification in, 56, 179 
Grinding tests 
locked-cycle, simulation of, using multicomponent feeds, 
58, 39 
Griseofulvin powders 
surface analysis of, by krypton adsorption: evaluation of 
specific surface area, BET constant C and Polanyi 
adsorption potential, 56, 209 
Ground minerals 
rapid particle size analysis of, by flow/hyperlayer field-flow 
fractionation, 59, 53 
Guide vanes 
effect of, on dust collection efficiency of a straight-through 
cyclone, 58, 181 


Hammer mills 

size distribution analysis of ground wheat by, 54, 235 
Hard spheres 

computer simulation of random packing of, 72, 149 
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Hardmetal powders 
fine and very dense, fluidization of, 60, 145 
Hardness and solid fraction of porous compacts 
significance of slopes of semilogarithmic relationship 
between, 64, 233 
Harmonic endurance 
new shape descriptor derived from polygonal harmonics, 
68, 137 
Harold Heywood 
the man and his work, 50, 295 
Heaps 
new block model of, 63, 277 
Heat-exchanger 
vibrofluidized-bed, for heat recovery from a hot gas, pilot- 
scale system 
feasibility study of, 55, 257 
heat-transfer evaluation, 55, 269 
Heat exchanger tube banks 
erosion of, in fluidized-bed combustors, 68, 37 
Heat flux gauge 
and bubble probe for fluidized bed system, 73, 163 
Heat gauges 
thin-film in fluidized beds, data reduction from, 59, 249 
Heat transfer 
analysis of models for, between gas-fluidized beds and 
immersed surfaces, 75, 173 
and hydrodynamic characteristics of bubble columns involv- 
ing fine powders, 59, 25 
and hydrodynamic investigations conducted in bubble 
column with fine powders and viscous liquid, 67, 265 
between immersed wire and liquid fluidized bed, 66, 
281 
characteristics features of, in circulating fluidized bed 
boilers, 70, 303 
effect of some operating parameters on, to vertical fins in 
circulating fluidized bed furnace, 74, 249 
from a horizontal tube immersed in a liquid-solid fluidized 
bed, 54, 137 
from a tube bundle in a slurry bubble column involving 
fine powders, 61, 207 
from fluidized beds to immersed fine wires, 53, 195 
in freeboard of high-temperature fluidized beds, 53, 187 
in gas fluidized beds, 70, 1 
in gas fluidized beds: dependence of heat transfer on gas 
velocity, 70, 15 
to horizontal tubes immersed in a fluidized bed combustor, 
52, 149 
total and gas-convective, from a vertical tube to a mixed 
particle gas-solid fluidized bed, 57, 27 
wall-to-bed, in gas—solid fluidized beds: prediction of heat 
transfer regimes, 69, 223 
Heat transfer coefficient 
for immersed surfaces in bubble columns involving fine 
powders, estimation of, 63, 197 
Helical ribbon powder agitators 
power consumption and circulation in, 52, 117 
theory of mechanics of, 50, 1 
Helium measurements 
improved thermal conductivity detector technique for, in 
fluidized bed, 69, 249 
HGMS filtration 
possibility of, in turbulent flow regime, 73, 93 
High-density polyethylenes 
attrition of, 50, 243 
High pressure conveying 
saltation velocities in, of fine coal, 69, 157 


High voltage insulators 
aerial spray cleaning of, 74, 13 
Histograms 
particle size, improvement of resolution of, by optimal 
division of classes, 61, 15 
Hold-up of slurries 
in a horizontal rotary drum with open-end discharge, 63, 
179 
Holistic approach 
to particle drag prediction, 67, 57 
Hoppers 
conical; prediction of flowrate of bulk solids from mass 
flow bins with, 72, 157 
criteria for mass flow in, 73, 251 
Horiba CAPA-500 
some restrictions in particle sizing with, 60, 245 
Horiba CAPA-700 
approach to improve accuracy of sub-micron particle size 
distribution measurement using, 74, 67 
Horizontal pipe flows 
Statistical properties of unsteady gas-solid suspensions with 
strong particle—particle interactions in, 73, 51 
Hydrargilite 
attrition of Al(OH)3: mechanism and quantification of 
particle fragility by new attrition index, 75, 49 
Hydration layers 
properties of, on surface of galena precoated with potas- 
sium ethyl xanthate, 68, 125 
Hydrocyclones 
and tumbing mills, possible slurry routes inside, and 
deduced from an RDT model, 52, 179 
Hydrodynamic aggregates 
motion of, 59, 173 
Hydrodynamic analysis 
multiphase, of pneumatic transportation of drill cuttings in 
air drilling, 75, 133 
of dilute gas-solids flow in a vertical pipe, 62, 163 
Hydrodynamic and heat transfer characteristics 
of bubble columns involving fine powders, 59, 25 
Hydrodynamic behaviour 
of aerogel powder in high-velocity fluidized beds, 60, 
121 
Hydrodynamic diffusion 
of particulates in sedimentation systems, 61, 131 
Hydrodynamic investigations 
and heat transfer investigations conducted in bubble 
column with fine powders and viscous liquid, 67, 265 
of a magnetically stabilized air fluidized bed of ferro- 
magnetic particles, 64, 57 
Hydrodynamic modelling 
and analysis of two-phase non-Newtonian coal/water 
slurries, 69, 285 
of vertical liquid—solids flow, 72, 183 
Hydrodynamic stability criteria 
formulation of, in fluidized beds, 72, 199 
Hydrodynamic studies 
particle impact probe for, in fluidized beds, 75, 21 
Hydrodynamic variables 
some fundamental; effect of size and density of solids on, 
used in fluidization, 75, 181 
Hydrodynamics 
and erosion; three-dimensional kinetic theory modelling of, 
in fluidized beds, 73, 127 
of circulating fluidized beds with risers of different shape 
and size, 70, 237 








of cocurrent downflow circulating fluidized bed (CDCFB), 
70, 271 
of fluidization: fast-bubble simulation in 2-D fluidized bed, 
66, 107 
of gas-liquid fluidization under high gas hold-up condi- 
tions, 53, 285 
of sedimentation of multisized particles, 50, 201 
of semifluidization in gas—solid systems, 50, 25 
performance model of bubbling fluidized bed, 59, 261 
variable-thickness two-dimensional bed for investigating 
gas-solid fluidized bed, 53, 91 
Hydrogen 
thermogravimetry of WO, reduction in; kinetic characteri- 
zation of autocatalytic effects, 74, 31 
Hydrogen generation 
effect of fineness of wear particles from steel balls on rate 
of, during wet grinding of hard materials in water, 73, 
43 
Hysteresis 
caused by dimensional changes of porous solids during 
mercury porosimetry, 52, 29 
Hysteresis phenomena 
in a magnetized-fluidized beds, 64, 49 


Ibuprofen 
effect of punch velocity on compaction properties of, 74, 
171 
Identifying states 
in shallow vibrated beds, 57, 267 


Ilmenite 
natural, reduction by methane in a fluidized bed reactor, 
51, 251 


Image analysis 
used for measurement and modelling of bubble parameters 
in a two-dimensional gas-fluidized bed, 60, 159 
Image force deposition 
in a parallel-plate channel, 59, 149 
Image forces 
deposition of charged particles in a convergent channel 
due to, 61, 225 
Impact-breakage routes 
optimum, for an ore; determination of, 54, 3 
Impact fracture wear test 
novel method of evaluation, 52, 17 
Impact velocity 
or fracture energy and particle size required to fracture, 
relationships between, as estimated from single particle 
crushing, 51, 277 
Impulse discharge 
formation of monodisperse refractory metal particles by, 
74, 23 
Incipient fluidization 
influence of temperature on properties of particulate phase 
at, 72, 71 
Incipient motion 
of solid particles in horizontal pneumatic conveying, 72, 51 
Inclination 
effect of, on fluidized beds, 63, 169 
Inclined chutes 
experimental and theoretical study of rapid flows of cohe- 
sionless granular materials down, 73, 109 
Inclined pipes 
experimental investigation of flow of solids from a flui- 
dized bed through, 64, 221 
Inclined vibrating plate 
sorting of particles by, 50, 103 
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Industrial run-of-mine milling circuit 
extended particle-size control of, 73, 203 
Insulators 
high voltage; aerial spray cleaning of, 74, 13 
Intercalation compounds 
production of fine flaky ground particles of potassium 
graphite, and potassium exfoliated graphite, 66, 85 
Interface constraints 
effect of, on deformation of pastes, 65, 381 
Interparticle forces 
and bulk rheology of suspensions, relationship between, 65, 
371 
estimation of, from expansion and pressure drop experi- 
ments; vibrating beds of fine particles, 72, 23 
improvement of the fluidizability of Ni/SiO, aerogels by 
reducing, 65, 461 
measurement of, 58, 75 
Interstitial fluid effects 
kinetic model for, 56, 191 
Iron 
particle characteristics of thermally recovered iron oxide 
pigments from steel-pickling chemical waste; effects of 
heating variables, 70, 183 
Iron ore and coal mixtures 
grinding of, in order to prepare material for coal liquefac- 
tion, 58, 175 
Iron ore sinter feed 
influence of material properties of, on granulation effec- 
tiveness, 55, 141 
Iron oxide pigmentary powders 
from steel-pickling chemical waste, thermal genesis course 
of, 63, 87 
Isokinetic sampling probe 
for measuring local gas velocity and particle mass flux of 
gas-solid suspension flows, improved, 59, 183 


Jet(s) 
behaviour of continuous horizontal or inclined, introduced 
into fluidized bed by gas; gas flow rate profiles in hori- 
zontal, 64, 271 
gaseous; deposit of particles conveyed by, towards flat sur- 
face, 73, 239 
horizontal or inclined continuous, introduced into gas-flui- 
dized bed: behaviour of; modeling of discharge zone 
developed from jet, 72, 7 
morphology of; behaviour of continuous horizontal or in- 
clined jets introduced into gas-fluidized bed, 67, 43 
presence probability in two-dimensionan fluidized bed, 67, 
93 
Jet grinding 
application to fluidized bed granulation, 65, 305 
Jet pumps 
gas and solid discharge from a fluidized bed using a, 50, 
111 
solid circulation between fluidized beds using, 52, 107 
Jetsam particles 
large, in fluidized beds, behaviour of, 52, 263 
Jetting fluidized bed 
study of fine particles residence fime in a, 53, 169 


Kaolinite, muscovite and wollastonite 
fine grinding of, in stirred and vibratory mills, comparative 
study of, 61, 119 
Kerosene 
dielectric fluid preparation by dispersing ultrafine barium 
titanate particles in, 68, 235 
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Kinematic wave velocity 
effect of particle drag relationships on prediction of, in 
fluidized beds, 66, 177 
Kinetic effects 
of particle morphology and size distribution during batch 
precipitation, 65, 195 
Kinetic forces 
of solid particles in coarse particles fluidized beds, 52, 
49 
Kinetic model 
for rapid granular flows of nearly elastic particles including 
interstitial fluid effects, 56, 191 
Kinetics 
of fines transfer among carriers in powder coatings, 59, 
217 
of grinding in a laboratory ball-mill; influence of mass of 
substance on, 62, 27 
of iron ore sinter feed granulation, 62, 125 
Krypton adsorption 
surface analysis of griseofulvin powders by, 56, 209 


Laboratory feeders 
low flow rate, for agglomerative particles, 52, 257 
Lagrangian numerical simulation 
of plug flow of cohesionless particles in horizontal pipe, 
71, 239 
Laser Doppler velocimetry (LDV) 
and refractive index matching technique; flow properties of 
slurries using, 73, 211 
Lateral diffusion 
of solids in fluidized bed with submerged vertical tubes, 
72, 17 
Latex particles 
colloidal, pelleting flocculation of, 51, 61 
Lead 
stability of dispersions of PbTiO; powders in aqueous and 
nonaqueous liquids, 73, 157 
Leakage of grids 
weeping and dumping: prediction of flux of particles re- 
entrained through the grid, 62, 59 
Liberation analysis 
artificial standard material for, 72, 131 
Liberation modelling 
and parameter estimation for multicomponent mineral 
systems, 58, 195 
Light-blockage instruments 
single-particle statistics derived from, 57, 143 
Light-blockage technique 
for measuring particle size, influence of particle shape on, 
54, 99 
Lignite ash 
flotsam- and jetsam-rich systems, agglomeration in, 60, 
77 
Limestone 
and quartz and Portland cement clinker; effect of grinding 
aids on fine grinding of, 67, 277 
Linear flocculation 
equilibrium distributions of size and weight in, 59, 145 
Liquefaction of coal 
grinding of mixtures of coal and iron ore in order to 
prepare material for, 58, 175 
Liquid additives 
effects of physical properties of, on dry grinding, 70, 43 
Liquid bridges 
between two relatively moving particles, behaviour of, 51, 
71 





Liquid fluidization curves, 60, 61 
Liquid fluidized bed(s) 
heat transfer between immersed wire and, 66, 281 
single-particle settling velocity through, 66, 293 
Liquid membrane emulsion 
control of particle size in precipitation of solids in, 65, 
235 
Liquid-phase axial dispersion 
effect of liquid density on, in fluidized beds, 57, 119 
Liquid-solid reactions 
diffusion-controlled; application of rotary drum reactor to, 
64, 207 
Liquid-solids flow 
vertical; hydrodynamic modelling of, 72, 183 
Loading rate 
and packing fraction; influence of, on visco-elastic behav- 
iour of powder compacts, 69, 231 
Loading relations 
for metal powders pressed to high density, 61, 87 
Local gas velocity 
of gas-solid suspension flows, improved isokinetic sampling 
probe for measuring, 59, 183 
Local solids concentration 
measurement of, in suspension by optical method, 70, 93 
Locked-cycle grinding tests 
using multicomponent feeds, simulation of, 58, 39 
Lockedness profile 
for non-homogeneous liberation of symmetrical particles, 
58, 11 
Locked particles 
three phase volume frequency distribution, 71, 289 
Locked particle standard deviation 
for two-phase systems, 59, 109 
Low shear rate viscosity 
of bimodally dispersed suspensions, 63, 247 
Low-turbulence flocculation 
as an aid to vacuum filtration, 55, 61 
L-valves 
behaviour of, with granular powders, 67, 163 


Magnesium stearate distribution 
secondary ion mass spectrometry (SIMS) evaluation of, 60, 
39 
Magnesium stearate susceptibility 
of directly compressible materials as an indication of frag- 
mentation properties, 54, 39 
Magnetic elevators 
for particles, experimental feasibility study of, 64, 125 
Magnetic fields 
axial and transverse; screen-packed and conventional 
fluidized beds in, 64, 103 
axial, behaviour of fluidized beds of ferromagnetic particles 
in, 61, 103 
transverse; fluidization of beds of ferromagnetic particles 
in, 62, 1 
uniform; effect of, on packing of magnetizable granular 
media, 56, 31 
Magnetic fluidization 
selective; separation of minerals by, 69, 279 
Magnetic liquid stabilisation 
of fluidization in a bed of nonmagnetic spheres, 64, 
115 
Magnetic separation 
experimental investigation of effect of preliminary mag- 
netization in, 57, 241 








Magnetic tracing 
determination of time that particles remain in gas-—solid 
fluidized bed by, 66, 69 
Magnetic valve 
a note on its antecedents, 64, 145 
collar-type for small-size solids (MVS), design concepts 
for: theory and experiments, 53, 1 
Magnetically fluidized powdery catalyst beds 
under low pressure, ammonia synthesis in, 64, 175 
Magnetically frozen beds, 55, 127 
Magnetically stabilized air-fluidized bed 
of ferromagnetic particles, 64, 57 
Magnetically stabilized fluidized beds 
aerosol filtration in, 64, 147 
for countercurrent gas-solids contacting, 64, 133 
hysteresis phenomena in, 64, 49 
liquid chromatography columns, axial dispersion in, 64, 81 
particle separation in, 64, 159 
rheology of, 64, 69 
separators, overcoming support limitations in, 64, 165 
Magnetite powder 
fluidized; flow characteristics of, in inclined open channel, 
67, 207 
Magnetizable granular media 
effect of uniform magnetic field on packing of, 56, 31 
Magnetization 
preliminary, in magnetic separation, experimental investiga- 
tion of effect of, 57, 241 
Magnetized-fluidized beds, 64, 1 
early studies of, 57, 213 
Magnetochemical engineering 
an experimental study of screen-packed and conventional 
fluidized beds in axial and transverse magnetic fields, 
64, 103 
Magnetofluidized beds 
fundamental and practical developments of, a review, 
64, 3 
structure of, 64, 43 


Maltodextrins 
evaluation of, as tablet excipients: micromeritic and com- 


pressional characterization, 75, 97 
Manganese 
new reagent systems for flotation of low-grade Mn 
products of combined beneficiation, 71, 47 
Manganese chloride particles 
in a fluidized bed, kinetic, thermal and chemical attrition 
of, 59, 97 
Mass flow 
criteria for, in hoppers, 73, 251 
Mass flow bins 
influence of surcharge level on flowrate of bulk solids 
from, 74, 141 
modelling of air pressure distributions in, 72, 121 
prediction of flowrate of bulk solids from, with conical 
hoppers, 72, 157 
simplified model for predicting particle flowrate from, 74, 
153 
Mass flow determination 
from pressure drop across fluidized solids in a fluidized- 
bed feeder, 53, 131 
Mass of substance 
influence on the kinetics of grinding in a laboratory ball- 
mill, 62, 27 
Mass transfer 
from a central jet introduced into a large two-dimensional 


fluidized bed, 62, 67 
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Material processing 
and power production; effects of, on powder particle 
morphology of adipic acid, 68, 163 
Mathematical analysis 
of air compaction of powders, 62, 235 
Mathematical model 
of ball wear in grinding mills: general solution, 52, 
267 
Measurement 
and prediction of flow patterns of granular solids in cylin- 
drical vessels, 50, 65 
of external surface area of powders by a permeametric 
method, 58, 93 
of interparticle forces, 58, 75 
of local fines movement in a fluidized bed of coarse parti- 
cles by a fluorescent tracer technique, 58, 271 
of static stresses on wall of cylindrical container for 
particulate solids, 50, 163 
Measurement methods 
effects of, on properties of materials, 68, 91 
Mechanical characteristics 
method of evaluating, of powders from determination of 
strength of compacts, 72, 97 
Mechanical properties 
and comminution of wet-milled calcite influence of surfac- 
tants on, 65, 403 
of cohesive particulate solids, 65, 113 
Mechanofusion-coating processing of powders 
mechanism of combined, 59, 45 
Mercury intrusion measurements 
particle size analysis via, 53, 23 
Mercury porosimetry 
and effective networks for permeability calculations in 
porous materials, 67, 121 
compression effects in, 61, 289 
hysteresis caused by dimensional changes of porous solids 
during, 52, 29 
in random sphere packings: breakthrough pressure and 
pore structure determination, 53, 11 
or ordered sphere compacts: investigation of intrusion and 
extrusion pore size distributions, 55, 193 
powder particle sizes from, 59, 163 
Metal hydroxide suspensions 
application to deduce some parameters of aggregates in; 
sedimentation batch test, 71, 217 
Metal powders 
pressed to high density, loading relations for, 61, 87 
solution and experimental validation of mathematical 
model for vibration milling of, 75, 89 
Methane 
reduction of natural ilmenite in a fluidized bed reactor by, 
51, 251 
Method for observation 
of fine particles in aqueous suspension by cryo-SEM, 55, 
71 
Methods of calculation 
of vibrational transport rate of granular materials, 55, 
161 
Mica 
fine grinding of, in the Szego mill, 60, 273 
Microbiological mining techniques 
fineparticle characterization aspects of predictions affecting 
efficiency of, 50, 177 
Microcrystalline cellulose 
effect of moisture on density, compaction and tensile 
strength of, 54, 161 
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from different sources, variations in properties of, 54, 71 
investigation of moisture sorption using sorption isotherms 
and dielectric response, 50, 237 
source variation in wet massing (granulation) of, 65, 
273 
Microelectrophoresis cells 
rectangular, electroosmotic flow in, 54, 165 
Microlevel-based characterization 
of granulation phenomena, 65, 257 
Micro-mechanical connection 
between the single-particle strength and the bulk 
strength of random packings of spherical particles, 
65, 125 
Micromeritic properties 
and agglomeration kinetics of agglomerate accompanied by 
compaction process, 57, 157 
Microscopic examination 
preparation of dust cakes for, 60, 173 
Microstructure 
of sedimentary phosphate from Israel, 56, 63 
Micro-visualization 
of clusters in fast fluidized bed, 66, 231 
Microwave heating 
particle size effect in, of granular materials, 66, 225 
Miles method 
for determination of particle size distribution by automatic 
image analysis, 57, 165 
Mill(s) 
analysis of selection function for, using balls as grinding 
media, 68, 1 
ball and Hardgrove analysis of mill capacity by applying a 
theoretically derived selection function to 58, 117 
two-roll, effect of highly viscous recirculating flow on parti- 
cle concentration in, 57, 119 
Mill capacity 
analysis of, using a theoretically derived selection function 
applied to ball and Hardgrove mills, 58, 117 
Mill diameter 
effect of, on rate of initial grinding in vibration ball mills, 
60, 259 
Mill feed size 
and rod charges; effects of, on grinding performance, 69, 
119 
Milling kinetics 
silicon nitride powder, in high-energy agitation ball mill, 
67, 201 
Mineral liberation analysis 
valadity of PARGEN simulation for, 58, 231 
Mineral processing operations 
model-based control of, 69, 21 
Mineral systems 
multicomponent, liberation modelling and parameter esti- 
mation for, 58, 195 
Minerals 
brittle, breakage behaviour of, 61, 51 
effect of adsorption of polymeric additives on wet 
grinding of 
concentrated suspensions mechanisms of suspension sta- 
bilization, 75, 11 
dispersion and fine grinding, 75, 1 
separation of, by selective magnetic fluidization, 69, 279 
Minimum bubbling voidage 
and Geldart classification for gas-fluidized beds, 56, 21 
Minimum fluidization velocity 
determination of, by statistical analysis of pressure fluctua- 
tions in a gas-solid fluidized bed, 60, 215 





Minimum sintering temperatures 
and defluidization characteristics of fluidizable particles, 
51, 85 
Mixed particle populations 
theoretical, with unimodal size distribution, 68, 281 
Mixing 
interactive; influence of surfactants and, on cohesive prop- 
erties of poorly wettable solid, 75, 159 
of particles in an agitated bed of granular materials in a 
cylindrical vessel, 55, 107 
of solids in a ribbon mixer, power consumption, mixing 
time and attrition action for, 51, 217 
quantification of degree of, in bins, 54, 197 
Mixing-—segregation 
for straw/sand mixtures in fluidized beds, model of, 56, 149 
Mixing segregation kinetics 
in a strongly segregated gas-fluidized bed, 53, 31 
Mixing time 
power consumption and attrition action for solid mixing in 
a ribbon mixer, 51, 217 
Mixture feeds 
energy split and kinetics of ball mill grinding of, in hetero- 
geneous environment, 72, 105 
Mixtures 
binary 
compression characteristics of, 62, 119 
of granular materials; optimal performance of shape 
classifier for, 50, 137 
of particles in two dimensions in simulated packed 
beds, ordering in: implications for ceramics process- 
ing, 59, 11 
of sand/straw; fluidization velocities of, 52, 1 
coal—water, preparation of; effect of the type of coal and 
improvement of quality of a suspension by means of 
particle properties, 57, 223 
multi-component, of spherical particles; porosity calcula- 
tions of, 52, 233 
of coal and iron ore, grinding of, in order to prepare ma- 
terial for coal liquefaction, 58, 175 
of straw/sand in fluidized beds, model of mix- 
ing-segregation for, 56, 149 
polydisperse, of particles; simulation of nonsteady sedimen- 
tation of, 56, 227 
ternary, limitations of simplex-centroid design for porosity 
calculation of, 53, 69 
Model(s) 
agglomerates: application to; determination of agglomerate 
strength distributions, 68, 63 
agglomeration, for process design and control, 69, 69 
analysis of, for heat transfer between gas-fluidized beds 
and immersed surfaces, 75, 173 
-based control of mineral processing operations, 69, 21 
cold, studies on fluidizing characteristics of taconite con- 
centrates, 69, 295 
consolidation-related bulk density and permeability models 
for bulk solids, 72, 39 
critical state, for vibration in particulate systems, 70, 63 
Drucker-Prager-type constitutive, for granular material be- 
haviour in uniaxial compression, 62, 21 
empirical, of efficiency of commercial polyelectrolytes on 
secondary settlers design, 75, 119 
extension of elastoplastic constitutive models with respect 
to cohesive bulk solids, 70, 31 
for circulating fluidized bed, 53, 155 
for two-dimensional slow particulate flow: dry friction, 
probabilistic micromechanical, 60, 223 








friction, dynamic of plane strain in powder systems, 51, 
167 
general cell, of stochastic analysis of attrition, 57, 1 
geometrical probability approach and bubble shape, used 
to convert pierced lengths measured at a probe to bub- 
ble size measures, 63, 205 
kinetic, for rapid granular flows of nearly elastic particles 
including interstitial fluid effects, 56, 191 
mathematical; solution and experimental validation of, for 
vibration milling of metal powders, 75, 89 
measurements of gas-particle flows and elutriation of 18 
inch i.d. cold vortexing fluidized-bed combustion model, 
69, 139 
mixing-segregation for straw/sand mixtures in fluidized 
beds, 56, 149 
of granular material flow under dynamic conditions, 69, 
107 
of random breakage for mineral liberation, graphical as- 
sessment of, 60, 83 
of solid backmixing between stages in gas-fluidized bed 
with perforated baffles, 73, 37 
performance, of bubbling fluidized bed hydrodynamics, 59, 
261 
permeable rock, using array of pores, 75, 107 
phenomenological; control of grinding circuits using, 69, 
47 
rate, for discharge of pulverized coal from a pressurized- 
aerated tank, 57, 69 
simple, for turbulent gas mixing in CFB reactors, 69, 101 
theoretical kinetic, for particulates disintegration processes 
that result in bimodal size distributions, 70, 21 
two-dimensional random addition for computer simulation 
of agglomeration, 57, 157 
variational, for prediction of fluid—particle interphase drag 
coefficient and particulate expansion of fluidized and 
sedimenting beds, 68, 199 
Model equations 
of Gibilaro and Foscolo with corrected buoyancy force, 72, 
201 
of Gibilaro and Foscolo with corrected buoyancy force, 74, 
287 
Modelling 
and control of crystallizers, 69, 3 
and measurement of bubble parameters in a two-dimen- 
sional gas fluidized bed using image analysis, 60, 159 
ceramic powder compaction, 70, 131 
hydrodynamic, and analysis of two-phase non-Newtonian 
coal/water slurries, 69, 285 
hydrodynamic, of vertical liquid—solids flow, 72, 183 
of air pressure distributions in mass flow bins, 72, 121 
of concentration and particle size distribution effects 
on rheology of highly concentrated suspensions, 52, 
193 
of discharge zone developed from jet; behaviour of hori- 
zontal or inclined continuous jets introduced into gas- 
fluidized bed, 72, 7 
the screening process, a probabilistic approach, 59, 37 
three-dimensional kinetic theory, of hydrodynamics and 
erosion in fluidized beds, 73, 127 
Modelling flow structure 
of upward-flowing gas-solids suspensions, 60, 27 
Modelling information 
concerning fluidized bed combustion; annotated bibliog- 
raphy of, 63, 23 
Moisture 
regime boundaries of, in granular materials, 66, 191 


239 


Moisture effect 
on density, compaction and tensile strength of microcrys- 
talline cellulose, 54, 161 
Moisture sorption 
in microcrystalline cellulose using sorption isotherms and 
dielectric response, investigation of, 50, 237 
Molecular structure 
of organic solids and their Young’s modulus, relationship 
between, 65, 139 
Molecular weight of a polymer 
effect on the structure of a layer absorbed on the surface 
of titania, 63, 75 
Moment distributions functions 
characterization of particle populations in flow and pro- 
cessing systems by, 74, 107 
Monodisperse refractory metal particles 
formation of, by impulse discharge, 74, 23 
Morphology 
of jets; behaviour of continuous horizontal or inclined jets 
introduced into gas-fluidized bed, 67, 43 
powder particle; effects of powder production and of ma- 
terial processing on, of adipic acid, 68, 163 
the science of form applied to particle characterization, 
structure and, 50, 93 
Motion 
of solids, jetting and bubbling dynamics in a large jetting 
fluidized bed, 54, 243 
Movement of local fines 
in a fluidized bed of coarse particles, measurement of, by 
a fluorescent tracer technique, 58, 271 
Multicomponent feeds 
simulation of locked-cycle grinding of, and its implications 
for stability and control of industrial comminution cir- 
cuits, 69, 77 
simulation of locked-cycle grinding tests using, 58, 39 
Multiphase flow 
comparisons of formulations of, 66, 1 
measurements in powder processing, 66, 203 
Muscovite, wollastonite and kaolinite 
fine grinding of, in stirred and vibratory mills, comparative 
study of, 61, 119 


Natural-gas fuel cells 
elevated-temperature, porous sinters for, 61, 217 
Network analysis 
two-dimensional; vibrating tables, 70, 51 
Newtonian and pseudoplastic fluids 
(power-law); correlation for direct calculation of terminal 
velocity of spherical particles in, 67, 87 
Newtonian liquids 
particle—liquid mass transfer in three-phase fluidized beds, 
68, 243 
Newton’s settling regime 
drag coefficient of irregular particles in, 59, 69 
Nickel 
application of powder coating method to dispersion of fine 
Ni powders into Ag—Ni alloy matrix, 70, 71 
Nickel-silica aerogels 
improvement of fluidizability of, by reducing interparticle 
forces, 65, 461 
Nitrogen—Terminol—magnetite system 
estimation of gas holdup in slurry bubble column with in- 
ternals, 75, 153 
Non-cohesive, vibrating particulate solids 
theoretical model of shear in, 65, 81 
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Non-magnetic spheres 
magnetic liquid stabilisation of fluidization in a bed of, 64, 
115 
Non-Newtonian solutions 
settling velocity, wall effects and bed expansion of solid 
particles in viscous, solid—liquid fluidized beds, 57, 39 
Non-spherical particles 
characterization of, from their packing behaviour, 74, 205 
Nozzle angle 
effect of, on dust collection efficiency of a straight-through 
cyclone, 58, 181 
Nuclear magnetic resonance 
fluid and frequency effects in surface area determination 
via, 54, 261 
spin-lattice relaxation measurements, rapid surface area 
determination via, 53, 39 
Nucleation 
from solution and its application to the study of precipitat 
ion from diesel fuels and solutions of n-alkanes, an in- 
strum ent for examination of, 65, 243 
Numerical analysis 
of compressed spheres in single-particle comminution, 61, 
29 
Numerical flow simulation 
of dust deflagrations, 71, 163 ; 
Numerical representation of Geldart’s classification, 56, 225 
Nylon 610 capsules 
formation of, by interfacial polymerization in a high-volt- 
age electric field, 65, 227 


On-line particle size measurement 
in dense slurries, 62, 155 
Operating temperature 
effect of, on minimum fluidization velocity, 67, 217 
Optic output signals 
characterizing fast fluidiztion by, 72, 1 
Optical beam attenuations 
in powder pipe flow, theoretical predictions of, 53, 121 
Optical measurement 
recent developments in liquid-borne particles, 50, 221 
Optical method 
measurement of local solids concentration in suspension 
by, 70, 93 
Optical performance of shape classifier 
for binary mixtures of granular materials, 50, 137 
Optimizing the performance 
of a plug flow system, 62, 77 
Ordered mixing technique 
for dissolution enhancement of thiacetazone, 58, 107 
Ordering 
in simulated packed beds formed from binary mixtures of 
particles in two dimensions: implications for ceramics 
processing, 59, 11 
Ore 
determination of optimum impact-breakage routes for, 54, 
3 
Organic fluids 
effect of water content of, on agglomeration of glass parti- 
cles, 66, 53 
Organic solids 
relationship between Young’s modulus of elasticity and 
molecular structure of, 65, 139 
Ostwald ripening 
simultaneous; using conductivity method to study, and ag- 
glomeration of potassium sulphate in its saturated 
aqueous solution, 66, 75 


Outokumpu expert system 
user’s experience of, at Outokumpu plants, 69, 61 
Overbreakage 
during repetitive impact breakage of single ore particles, 
minimization of, 56, 251 
Overcoming support limitations 
in magnetically stabilized fluidized bed separators, 64, 165 
Oxidation degree 
influence of, of galena surface and of ethyl xanthate on 
stability of galena—air aggregates, 75, 43 
Oxides 
flocculation of, using polyethylene oxide, 62, 253 
Ozone decomposition 
in 0.254 m diameter circulating fluidized bed reactor, 74, 
73 


Packed bed(s) 
formed from binary mixtures of particles in two dimen- 
sions: implications for ceramics processing, 59, 11 
non-Newtonian (purely viscous) fluid flow through: effect 
of particle shape, 67, 15 
of coarse particles confined fluidization of fine particles in 
a, 61, 75 
Packing(s) 
experimental study of, of coal heap, 68, 187 
random sphere: breakthrough pressure and pore structure 
determination, 53, 11 
Packing behaviour 
characcterization of non-spherical particles from their, 74, 
205 
Packing fraction 
and loading rate; influence of, on visco-elastic behaviour of 
powder compacts, 69, 231 
Packing properties 
and fluidization properties of binary mixtures of spherical 
particles, 66, 259 
Parallel-plate channel 
image force deposition in, 59, 149 
Parameter estimation 
and liberation modelling for multicomponent mineral sys- 
tems, 58, 195 
PARGEN simulation 
for mineral liberatin analysis, validity of, 58, 231 
Parmentier—Fuhrer equation 
applicability to compression of dicalcium phosphate dihy- 
drate, 52, 101 
Particle(s) 
adhering to the surface of a central particle effect of ran- 
dom positioning on packing of, 62, 35 
agglomerative, low flow rate laboratory feeders for, 52, 257 
analytical-parametric theory of random packing of, 55, 171 
binary mixtures of, in two dimensions in simulated packed 
beds, ordering in: implications for ceramics processing, 
59, 11 
charged, theoretical study of deposition in a convergent 
channel due to image forces, 61, 225 
coal, suspended in coal liquids, behaviour of , 50, 15 
coarse, confined fluidization of fine particles in a packed 
bed of, 61, 75 
colloidal latex, pelleting flocculation of, 51, 61 
criterion for re-entrainment of, 57, 21 
experimental feasibility study of a magnetic elevator for, 
64, 125 
falling from flights; influence on volumetric heat transfer 
coefficient in rotary dryers and coolers, 59, 125 
feeders for, 52, 257 








ferromagnetic 
fluidization of, in a transverse magnetic field, 62, 1 
magnetically stabilized air-fluidized beds of, 64, 57 
fine 
apparent particle density of, 56, 129 
in aqueous suspension; method for observation of, by 
cryo-SEM, 55, 71 
recent work on fluidized bed processing of, as advanced 
materials, 63, 105 
fluidizable, minimum sintering temperatures and defluidiza- 
tion characteristics of, 51, 85 
geometric and spherical, accelerating motion of, in a fluid, 
58, 279 
granular, continuous shape separation of binary mixture of, 
54, 31 
in fluidized beds, average circulatory motion of, 57, 107 
individual spheroidal, drag coefficient for axisymmetric flow 
around, 57, 193 
irregular, drag coefficient of, in Newton’s settling regime, 
59, 69 
large jetsam, in fluidized beds, behaviour of, 52, 263 
liquid-borne; recent developments in optical measurement 
of, 50, 221 
multisized; hydrodynamics of sedimentation of, 50, 201 
nearly elastic; rapid granular flows of, 56, 191 
of different density, segregation of, in a gas—solid fluidized 
bed, 58, 169 
of natural size distribution produced by grinding, rheology 
of concentrated slurries of, 56, 293 
produced by compressive crushing of powder beds, 63, 221 
radial, size segregation of, in a fast-fluidized bed, 52, 7 
single ore; minimization of overbreakage during repetitive 
impact breakage of, 56, 251 
single, statistics of, derived from light-blockage instruments, 
57, 143 
solid behaviour of, in viscous non-Newtonian solutions; set- 
tling velocity, wall effects and bed expansion in 
solid-liquid fluidized beds, 57, 39 
solid 
entrainment of, from a trough in a wind tunned, 61, 69 
kinetic forces of, in coarse particles fluidized beds, 52, 
49 
transport of, from a trough in a wind tunnel, 57, 235 
sorting of, by inclined vibrating plate, 50, 103 
spherical and nonspherical, drag coefficient and terminal 
velocity of, 58, 63 
two relatively moving, behaviour of liquid bridges between, 
51, 71 
uniform, of pure and coated metallic copper; preparation 
and characterization of, 63, 265 
wet; adhesion to walls in a model trough, 65, 177 
Particle aggregation 
and breakage kinetics; in situ measurement of, in concen- 
trated suspension, 73, 75 
Particle attrition 
bulk, fracture toughness of extrudates and its relationship 
to rates of, 51, 103 
Particle breakage 
influence of, on wall friction coefficient of brittle particle 
solids 
application to silo design, 67, 249 
influence of wall inclination, normal load displacement, 
67, 237 
Particle characteristics 
of thermally recovered iron oxide pigments from steel-pick- 
ling chemical waste; effects of heating variables, 70, 183 


241 


Particle characterization 
structure and morphology — the science of form applied 
to, 50, 93 
Particle concentration 
in a two-roll mill, effect of highly viscous recirculating flow 
on, 57, 119 
Particle density 
apparent; of a fine particle, 56, 129 
of porous aeratable powders, novel method for determin- 
ing, 58, 237 
Particle density distribution 
in freeboard of a fluidized bed, 53, 179 
Particle dispersion and circulation systems 
effects of, on classification performance, 50, 275 
Particle drag prediction 
holistic approach to, 67, 57 
Particle drag relationships 
effect of, on prediction of kinematic wave velocity in flui- 
dized beds, 66, 177 
Particle entrainment 
from gas-fluidized beds effect of bed height on , 63, 
149 
Particle film coatings 
effect of particle size and porosity on, 65, 441 
Particle flow pattern(s) 
in a mechanical stirred two-dimensional cylindrical vessel, 
60, 179 
in freeboard of a vortexing fluidized bed, 50, 121 
Particle flowrate 
simplified model for predicting, from mass flow bins, 74, 
153 
Particle flux 
re-entrained through a leaking grid prediction of, 62, 59 
Particle fragility 
mechanism and quantification of, by new attrition index: 
attrition of hydrargillite (Al(OH)3), 75, 49 
Particle grading 
effect of broad, on slurry stratification ratio and scale-up, 
61, 165 
Particle impact probe 
for hydrodynamic studies in fluidized beds, 75, 21 
Particle interactions 
effects of, on the determination of size distributions by 
sedimentation, 58, 285 
Particle—liquid mass transfer 
in three-phase fluidized beds 
Newtonian liquids, 68, 243 
non-Newtonian liquids, 68, 255 
Particle local equilibrium 
two-phase model for, applied to air classification of pow- 
ders, 63, 121 
Particle mass flux 
in the freeboard of a fluidized bed boiler, 58, 25 
of gas—solid suspension flows, improved isokinetic sampling 
probe for measuring, 59, 183 
Particle melting 
influence of, on shocked particle-laden gas, 70, 163 
Particle mixing and solids flowability 
in granular beds stirred by paddle-type blades, 61, 155 
Particle mixtures 
thermodynamic approach to packing of, 51, 185 
Particle morphology 
and size distribution during batch precipitation, kinetics ef- 
fects of, 65, 195 
characterization of quasi-statically compacted sucrose pow- 
der, 62, 171 
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Particle motion 
at wall of circulating fluidized bed, 70, 207 
in fluidized beds, 64, 285 
Particle—particle interactions 
Strong; statistical properties of unsteady gas-solid suspen- 
sions with, in horizontal pipe flows, 73, 51 
Particle phase 
and collection efficiency in cyclones, boundary conditions 
of, 64, 213 
Particle population balance 
combustion of a polydispersed solid using, 57, 281 
Particle populations 
characterization of, in flow and processing systems by mo- 
ment distribution functions, 74, 107 
Mormal, log—normal and Rosin-Rammler; description of, by 
modified version of beta distribution function, 54, 119 
with wide finite size range, ‘log—beta’ vs. log—normal distri- 
bution for, 66, 195 
Particle properties 
basic, for use in fluid-particle process calculations, estima- 
tion of, 60, 1 
Particle refractive index 
effect of, on size measurement, 70, 189 
Particle sample shape description 
with an automated cascadograph particle analyzer, 54, 
271 
Particle separation 
in a magnetically stabilized fluidized bed, 64, 159 
influence of temperature on, in granular bed filters, 68, 
263 
Particle shape 
effect of 
on spouting properties of non-spherical particles, 66, 
59 
non-Newtonian (purely viscous) fluid flow through 
packed beds, 67, 15 
evaluation by technique of polygonal harmonics, 63, 
157 
fractured; geometry for characterizing, 55, 285 
influence of, On size measured by light-blockage technique, 
54, 99 
Particle shape and size 
effect of, on tensile strength of powders, 56, 95 
Particle shape characterization 
new scheme for, based on fractal harmonics and fractal 
dimensions, 51, 243 
Particle size(s) 
amd fracture energy or impact velocity required to fracture 
as estimated from single particle crushing, relationships 
between, 51, 277 
effect on slip velocities with electrostatic forces present, 
51, 181 
influence of, on adhesion behaviour of powders, after 
applic ation of initial press-on force, 73, 117 
of powders from mercury porosimetry, 59, 163 
plastic: effect of, on conductivity; regular electroconductive 
networks made from metal-coated plastic powders, 67, 
11 
rectangle rule for; applicability and graphic representation 
of thinmesses, 72, 285 
Particle size analysis 
of ground minerals by flow/hyperlayer field—flow fractiona- 
tion, 59, 53 
via mercury intrusion measurements, 53, 23 
Particle size and porosity 
effect On particle film coatings, 65, 441 





Particle-size control 
extended, of industrial run-of-mine milling circuit, 73, 
203 
Particle size determination 
via sedimentation, porosity effects on, 59, 141 
Particle size distribution 
and concentration, modelling effects of rheology of highly 
concentrated suspensions, 52, 193 
comparison of generic inversion algorithm for characteriz- 
ing, 50, 79 
determination of quantiles to obtain a continous represen- 
tation of, 61, 23 
for highest relative density in a compacted body, 63, 
241 
for line-start incremental sedimentation methods, unified 
derivation for calculating, 61, 231 
importance of, in flooding of a powder, 51, 125 
Miles method for determination of, by automatic image 
analysis, 57, 165 
of coal; influence of, on fluidity of coal-water mixtures, 55, 
241 
rheological and fluidization behaviour of powders of differ- 
ent, 66, 127 
Statistical analysis of parameters affecting measurement of, 
of silicon nitride powders by Sedigragh®, 73, 275 
study of, 62, 101 
weight frequency, analysis of, with special application to 
bimodel floc size distributions in shear flocculation, 59, 
87 
Particle size distribution measurement 
sub-micron; approach to improve accuracy of, using Horiba 
CAPA-700, 74, 67 
Particle size effect 
gas-solid contact in circulating fluidized bed, 70, 277 
in microwave heating of granular materials, 66, 225 
Particle size formation 
during food comminution operations, 74, 279 
Particle size histograms 
by optimal division of classes, improvement of the resolu- 
tion of, 61, 15 
Particle size measurement 
novel vibrating reed technique for, 66, 161 
on-line, in dense slurries, 62, 155 
using non-invasive dielectric sensors, 73, 85 
Particle size sorting 
vibratory, in multi-components systems, 66, 148 
Particle sizing 
with the Horiba CAPA-5S00, 60, 245 
Particle suspensions 
characterization of, by spectral extinction: numerical study, 
68, 109 
Particle transport 
assessment of model for, in absence of airflow through 
cascading rotary dryers, 74, 61 
Particle velocities 
in dilute dispersions of identical spheres 
divergence problem in calculating of, 55, 187 
effect of a plane wall, 55, 51 
in two-phase solid—gas flow, 58, 163 
Particle—wall interactions 
and energy losses on rough surfaces, 62, 277 
Particulate composition analysis 
on-line; advances in, 69, 93 
Particulate contaminants 
in a high-decibel acoustic field, adhesion and removal of, 
55, 133 





Particulate expansion 
of fluidized and sedimenting beds and fluid-particle inter- 
phase drag coefficient; variational model for prediction 
of, 68, 199 
Particulate flow 
two-dimensional slow, probabilistic micromechanical model 
for, 60, 223 
Particulate materials 
dewatering of, using highly water-absorptive polymer, 63, 
113 
Particulate phase 
influence of temperature on properties of, at incipient flui- 
dization, 72, 71 
Particulate process operation, 69, 1 
Particulate properties 
implications of, on electrostatic precipitator and fabric fil- 
ter performance, 72, 207 
Particulates 
dry; flow of, in the Szego mill, 51, 189 
hydrodynamic diffusion of, in sedimentation systems, 61, 
131 
shape separation of, by rotating horizontal sieve drum, 75, 
113 
Particulates disintegration processes 
theoretical kinetic model for, that result in bimodal size 
distributions, 70, 21 
Particulate solid adhesion 
effect of temperature on, to substrate surface, 73, 267 
Particulate solids 
effect of electrical clamping forces on mechanics of, 65, 
37 
separation of in a pneumatically driven counter-current 
fluidized cascade, 62, 261 
vibrating, non-cohesive, theoretical model of shear in, 65, 
81 
Particulate systems 
critical state model for vibration in, 70, 63 
Pastes 
effects of interface constraints on deformation of, 65, 381 
flow of, through dies of complicates geometry, 65, 393 
Pattern recognition analysis 
of bubbles impacting on tubes, 70, 175 
Peat 
mechanical characteristics of raw and processed, 51, 273 
Pelleting flocculation 
of colloidal latex particles, 51, 61 
Pelletisation 
of froth-floated coals, factors affecting, 64, 191 
Penetration test 
for measurement of powder cohesive strength, 54, 279 
Percolation 
modelling fragmentation by, in combustion of carbons, 66, 
47 
Percolation theory 
elucidation based on; compaction behaviour of particulate 
materials, 66, 265 
Perforated baffles 
model of solid backmixing between stages in gas-fluidized 
bed with, 73, 37 
Periodic motion 
note on, of four spheres, 73, 95 
sedimentation of clusters of identical spheres 
of four spheres, 67, 71 
of three spheres, 63, 187 
Permanent magnets 
gas-solid fluidized bed stabilized magnetically by, 71, 101 
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Permeability 
consolidation-related bulk density and permeability models 
for bulk solids, 72, 39 
Permeability calculations 
mercury porosimetry and effective networks for, in porous 
materials, 67, 121 
Permeable rock model 
using array of pores, 75, 107 
Permeametric method 
for measuring external surface area of powders, 58, 93 
Pharmaceutical compacts 
predicting relative rate of wear of, using the mechanical 
properties of their constituent crystals, 60, 265 
Phase-dependent phenomena in cyclic systems 
method for observing: application to study of dynamics of 
vibrated beds of granular solids, 52, 77 
Phase diagram 
fluid—particle flow, and ideal sealing state for vertical 
moving bed, 67, 37 
Phase equilibria 
in horizontal pneumatic transport, 57, 51 
Phosphate 
sedimentary, from Israel; microstructure of, 56, 63 
Photocentrifuges, 50, 193 
Photon correlation spectroscopy 
rapid aggregation of dilute suspensions and experimental 
investigation of Smoluchowski’s theorem using, 65, 
251 
Photophoretic motion 
and thermophoretic motion of aerosols, 65, 447 
Physical properties 
effects of, of liquid additives on dry grinding, 70, 43 
Physico-chemical principles 
controlling emission of dust from coal stockpiles, 64, 259 
Pigments and ceramic powders 
electrical conductivity of, 62, 147 
Pipeline flow of slurries 
estimation of critical velocity in, 51, 35 
Plastic powders 
regular electroconductivity networks made from metal- 
coated: effect of plastic particle size on conductivity, 67, 
11 
Plastoelasticity 
and tabletting of single and multicomponent powders, 69, 
195 
Plexiglas and rubber cylinders 
compression of two-dimensional packings of, 65, 147 
Plug flow 
Lagrangian numerical simulation of, of cohesionless parti- 
cles in horizontal pipe, 71, 239 
vertical, of cohesive coal in 2- and 4-inch pipes, 57, 59 
Plug flow systems 
optimizing the performance of, 62, 77 
Plug flow transfer 
dense phase: the 1-inch horizontal flow, 62, 41 
Plug flow transport 
of cohesive coal: horizontal and inclined flow, 55, 97 
Pneumatic conveying 
horizontal; incipient motion of solid particles in, 72, 51 
Pneumatic conveying design 
improving scale-up procedures for, 50, 281 
Pneumatic conveying systems 
pressure fluctuations in, 74, 179 
Pneumatic transport 
a review (Generalized phase diagram approach to pneu- 
matic transport), 51, 135 
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at various pipe orientations, application of thermodynamic 
approach to, 59, 199 
horizontal, phase equilibria in, 57, 51 
thermodynamic approach to, at various pipe orientations, 
59, 199 
Pneumatic transportation 
multiphase hydrodynamic analysis of, of drill cuttings in air 
drilling, 75, 133 
Pneumatic transport line 
solids volume fraction at injection point in, 67, 67 
Poland 
dust explosion research in, 71, 197 
Polanyi adsorption potential 
of griseofulvin powders, evaluation by krypton adsorption, 
56, 209 
Polyacrylamides 
charge effects in adsorption on sodium kaolinite and its 
flocculation, 54, 77 
Polydisperse size data 
from single electric birefringence transients, 72, 63 
Polydispersed suspensions 
dynamics of batch sedimentation, 56, 105 
Polyelectrolytes 
commercial; empirical model of efficiency of, on secondary 
settlers design, 75, 119 
Polyethylene oxide 
flocculation of oxides using, 62, 253 
Polygonal harmonics 
for characterization of particle shape evaluation of tech- 
nique of, 63, 157 
Polymer(s) 
effect of molecular weight of, on the structure of a layer 
absorbed on the surface of titania, 63, 75 
highly dispersed precipitated silicas as agents improving 
products made on base of, and as thickening agents in 
toothpastes, 75, 29 
highly water-absorptive; use of, to dewater particulate 
materials, 63, 113 
Polymer coated powders 
surface electrical properties of different, 71, 81 
Polymeric additives 
effect of adsorption of, on wet grinding of minerals 
dispersion and fine grinding of concentrated suspen- 
sions, 75, 1 
mechanisms of suspension stabilization, 75, 11 
Polymeric powders 
thermo-mechanical test methods for, 63, 97 
Polymerization 
and crystallinity of modified cellulose powders for direct 
tableting, degrees of, 52, 207 
interfacial, in a high-voltage electric field; formation of 
nylon 610 capsules by, 65, 227 
Polyolefin particles 
agglomeration of, in fluidized bed with central jet 
experimental study, 74, 231 
theory, 74, 239 
Population balance modelling 
problems in, of wet grinding, 71, 273 
Pore closure model 
of reaction kinetics of SO,-CaO system, 55, 75 
Pore size 
calculation of continuous, distribution from adsorption iso- 
therms, 55, 225 
Pore size distributions 
continuous; calculation of, from adsorption isotherms, 55, 
225 


intrusion and extrusion, of ordered sphere compacts: 
investigation of, by mercury porosimetry, 55, 193 
Pore space 
geometric characteristics of, in random packing of equal 
spheres, 54, 147 
Pore structure 
and breakthrough pressure, determination of, in random 
sphere packings, 53, 11 
evolution of: thermomechanical deformation of powder- 
based porous Al, 66, 9 
Pore volume difference 
cumulative, in study of pore changes occurring during 
compaction or sintering; use of cumulative pore volume 
difference in study of, 52, 187 
Pores 
permeable rock model using array of, 75, 107 
Porosimetry 
mercury, and effective networks for permeability calcula- 
tions in porous materials, 67, 121 
Porosity 
effect of particle size and, on particle film coatings, 65, 
441 
in a gas-solid fluidized bed at onset of slugging, 51, 183 
Porosity calculations 
of multi-component mixtures of spherical particles, 52, 
233 
of ternary mixtures, limitations of simplex-centroid design 
for, 53, 69 
Porosity effects 
on particle size determination via sedimentation, 59, 141 
Porosity profiles 
experimental and theoretical, in two-dimensional gas- 
fluidized bed with central jet, 71, 87 
Porosity variations 
in bars and cylinders cold-pressed from common salt, 
61, 1 
Porous aeratable powders 
novel method for determining the particles density of, 58, 
237 
Porous compacts 
significance of slopes of semilogarithmic relationship 
between hardness and solid fraction of, 64, 233 
Porous sinters 
for elevated-temperature natural-gas fuel cells, 61, 217 
Porous solids 
dimensional changes of, during mercury porosimetry, 
hysterisis caused by, 52, 29 
Portland cement clinker 
and limestone and quartz; effect of grinding aids on fine 
grinding of, 67, 277 
Positioning 
random; effect on packing of particles adhering to the sur- 
face of a central particle, 62, 35 
Potash alum 
batch drowning-out precipitation of, with aqueous acetone, 
65, 187 
Potassium 
production of fine flaky ground particles of potassium 
graphite intercalation compounds and potassium 
exfoliated graphite, 66, 85 
using conductivity method to study simultaneous Ostwald 
ripening and agglomeration of potassium sulphate in its 
saturated aqueous solution, 66, 75 
Potassium dihydrogen phosphate (KDP) 
secondary nucleation of: interest of turbidimetric study, 73, 
195 








Potassium ethyl xanthate 

properties of hydration layers on surface of galena pre- 

coated with, 68, 125 
Powder(s) 

adhesion to a substrate surface; investigation of applied 
compression on, 65, 167 

aerogel, hydrodynamic behaviour in high velocity fluidized 
beds, 60, 121 

agglomerated ceramic, wall friction in comparison of, 65, 7 

air classification of, by application of two-phase model for 
particle local equilibrium, 63, 121 

alumina, partially prewetted, granulation of — a new con- 
cept in coalescence mechanism, 55, 19 

alumina; production of, by turbulent flow aerosol, 50, 47 

bulk; function and mechanism of flow conditioners under 
various loading pressure conditions in, 63, 81 

carbonate-silicate highly dispersed, precipitated; use of, as 
fillers for elastomers, 63, 1 

cohesive, behaviour in narrow-diameter fluidized beds, 57, 
127 

contact angle, adsorption and wettability of, 61, 237 

copper, with and without surface treatment, conductivity 
of, 59, 191 

effects of particle shape and size on tensile strength of, 
56, 95 

fine barium nitrate, formed from hydrothermal crystalliza- 
tion, characterization of, 57, 181 

fine, deaeration of, 51, 115 

fine; effect of interstitial and curcumambient gas in, on 
scaling-up of powder-handling apparatus as illustrated 
by ball mill operations, 50, 147 

fine; estimation of heat transfer coefficient for immersed 
surfaces in bubble columns involving, 63, 197 

fine hydrodynamic and heat transfer characteristics of 
bubble columns involving, 59, 25 

for continuum analysis, high and low strain rate properties 
of, 65, 51 

hardmetal, fine and very dense, fluidization of, 60, 145 

important of particle size distribution in flooding of, 51, 
125 

improvement of bulk flow properties of, 65, 469 

industrial submicron, size classification of, by a virtual im- 
pactor, 50, 155 

influence of rocking motion on mixing of, 59, 65 

insoluble, development of cohesion within, by an increase 
of relative humidity above a critical value as indicated 
by the measurement of low-frequency electrical imped- 
ance, 57, 259 

insoluble, in a spouted bed, granulation of, 53, 97 

iron oxide pigmentary, from steel-pickling chemical waste; 
thermal genesis course of, 63, 87 

mathematical analysis of air compaction of, 62, 235 

measurement of cohesive strength of, with a penetration 
test, 54, 279 

measurement of external surface area of, by a permeame- 
tric method, 58, 93 

mechanism of combined coating-mechanofusion processing 
of, 59, 45 

metal-coated plastic; effect of concentration of metal on 
conductivity of regular electroconducting networks made 
from, 63, 35 

monodispersed yttrium basic carbonate, continuous precipi- 
tation of, 61, 173 

polymeric; thermo-mechanical test methods for, 63, 97 

porous aeratable, novel method for determining density of, 
58, 237 
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size reduction of magnetic sand to, in a laboratory vibra- 
tion mill, 55, 11 
surface free energy determination on, 52, 215 
type C from aerated type A—C powder mixtures during 
fluidization, 53, 163 
uranium dioxide, influence of admixing of lubricants on 
compressibility and compactability of, 57, 135 
Powder bed(s) 
compressive crushing of: consideration of size distribution 
of product and specific energy to produce fine particles, 
63, 221 
high-pressure compacted; a shear cell to characterize inter- 
nal friction in, 65, 75 
uniaxially pre-consolidated, shear properties of; non- 
uniformity of shear stress acting on shear plane, 53, 49 
Powder coating(s) 
in a rotary mixer with rocking motion, 56, 135 
kinetics of fines transfer among carriers in, 59, 217 
Powder coating method 
application of, to dispersion of fine Ni powders into Ag—Ni 
alloy matrix, 70, 71 
Powder compacts 
influence of loading rate and packing fraction on visco- 
elastic behaviour of, 69, 231 
Powder filling 
effect of, on selection and breakage functions in batch 
grinding, 59, 275 
Powder fluidization 
van der Waals and other cohesive forces affecting, 58, 1 
Powder formation 
in the thermal decomposition of a complex solid contain- 
ing ammonium hexafluoro-aluminate and aluminium 
oxide, 57, 151 
Powder-handling apparatus 
effect of interstitial and circumambient gas in fine powders 
on scaling-up, 50, 147 
Powder materials 
constitutive models for, 67, 127 
Powder mixing 
some practical rules applied to agitated systems, 68, 213 
Powder mixtures 
binary 
theoretical comparison of segregation indices for, 58, 
55 
Young’s modulus of, 65, 103 
electrostatic separation of, based on work functions of its 
constituents, 75, 79 
Powder particle sizes 
from mercury porosimetry, 59, 163 
Powder pipe flow 
theoretical predictions of optical beam attenuation in, 53, 
121 
Powder processing 
multiphase flow measurements in, 66, 203 
Powder production 
and material processing; effects of, on powder particle 
morphology of adipic acid, 68, 163 
Powder structure 
influence of, on processing and properties of advanced 
ceramics, 58, 151 
Powder systems 
friction bond, dynamic models of plane strain in, 51, 167 
study of applicability of capillary rise of aqueous solutions 
in measurement of contact angles in, 51, 3 
Powder transport 
locally fluidizing feeder for, 73, 181 
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Power consumption 
and circulation in helical ribbon powder agitators, 52, 117 
effect on solids concentration profiles in a slurry mixing 
tank, 64, 199 
mixing time and attrition action for solid mixing in a 
ribbon mixer, 51, 217 
Power law fluids 
Newtonian and pseudoplastic; correlation for direct calcu- 
lation of terminal velocity of spherical particles in, 67, 
87 
Power law liquids 
simple method for estimation of free-fall velocity of 
spherical partiacles in, 67, 287 
Power law type non-Newtonian fluids 
accelerating motion of spherical particles in, 68, 85 
Precipitation 
continuous, of monodispersed yttrium basic carbonate 
powders, 61, 173 
from diesel fuels and solutions of n-alkanes, an instrument 
for examination of nucleation from solution and its ap- 
plication to study of, 65, 243 
of solids in a liquid membrane emulsion: the control of 
particle size, 65, 235 
Prediction 
of the economics of grinding a British low-rank coal ultra- 
fine for liberation, 59, 75 
Pressure 
and voidage gradients in vertical gas—solid risers, 60, 197 
effect of, on bubble parameters in gas-fluidized beds, 53, 
217 
Pressure drop 
across fluidized solids in a fluidized-bed feeder mass flow 
determination from, 53, 131 
across shallow fluidized beds: theory and experiment, 53, 
79 
in slotted spouted beds of grains: comparison of data with 
models, 52, 131 
in solid—liquid fluidized beds, 59, 129 
Pressure drop measurement 
in circulating fluidized beds, solids flow metering from, 61, 
95 
Pressure fluctuations 
‘Analysis of pressure fluctuations in a 2-D fluidized bed” 
comments on, 68, 287 
editor’s closure on, 68, 291 
response to comments on, 68, 287 
control of quality of fluidization in a tall bed using vari- 
ance of, 53, 237 
in a 2-D fluidized bed, analysis of, 62, 139 
in pneumatic conveying systems, 74, 179 
Pressure swing granulation 
novel binderless granulation by cyclic fluidization and gas 
flow compaction, 74, 1 
Primary fragmentation 
in fluidized bed combustion of anthracites, 64, 249 
Probabilistic design approach 
for filtration systems, 67, 175 
Probe signals 
from fluidized beds, interpretation of, 59, 117 
Probe system 
novel, for gas sampling from fluidized beds, 54, 59 
Process design 
agglomeration models for control and, 69, 69 
Process tomography 
for identification, design and measurement in industrial 
systems, 69, 85 





Processing conditions 
influence of, on attrition of NaCl crystals, 65, 311 
Punch velocity 
effect of, on compaction properties of ibuprofen, 74, 171 
Pyrolysis 
conditions of optimal dispersion of Zr powders by, of 
zirconium acetates, 66, 237 


Quantiles 
determination of, to obtain a continuous representation of 
a particle size distribution, 61, 23 
Quantitative analysis 
of binary solids segregation in large-particle gas-fluidized 
beds, 57, 95 
Quantitative criteria 
for emulsion phase characterization and for transition 
between particulate and bubbling fluidization, 52, 69 
Quartz 
and carbonates, changes in structure and enthalpy accom- 
panying grinding in air and aqueous environments, 52, 
161 
and limestone and Portland cement clinker; effect of 
grinding aids on fine grinding of, 67, 277 


Radial gas mixing 
in upper dilute core of circulating fluidized bed, 70, 
293 
Radial void fraction distributions 
in randomly packed fixed beds of uniformly sized spheres 
in cylindrical containers, 72, 269 
Radiative heat transfer properties 
evaluation of, in dense particulate media, 67, 137 
Random fracture model 
improved transformation technique for prediction of libera- 
tion by, 67, 103 
Random packing 
computer simulation of, of hard spheres, 72, 149 
of equal spheres, geometrical characteristics of pore space 
in, 54, 147 
of hard spheres, computer simulation of, 62, 189 
of particles, analytical-parametric theory of, 55, 171 
Random positioning 
effect of, on packing of particles adhering to the surface 
of a central particle, 62, 35 
Randomly packed fixed beds 
radial void fraction distributions in, of uniformly sized 
spheres in cylindrical containers, 72, 269 
Rapid computational procedure 
for unsteady-state ball mill circuit simulation, 56, 1 
Rapid flows 
experimental and theoretical study of, of cohesionless 
granular materials down inclined chutes, 73, 109 
Rapid particle size analysis 
of ground minerals by flow/hyperlayer field-flow fractiona- 
tion, 59, 53 
Rapid surface area determination 
via NMR spin-lattice relaxation measurements, 53, 39 
Rate model 
for discharge of pulverized coal from a pressurized-aerated 
tank, 57, 69 
RDT model 
possible slurry routes inside trumbling mills and hydro- 
cyclones as deduced from, 52, 179 
Reaction kinetics 
of SO,-CaO system — pore closure model, 55, 75 








Reagent systems 
new, for flotation of low-grade Mn products of combined 
beneficiation, 71, 47 
Reagent type effect 
on kinetics of ultrafine coal flotation, 59, 153 
Rectangle rule 
for particle sizes; applicability and graphic representation 
of thinnesses, 72, 285 
Red mud suspensions 
coagulation of, with an inorganic coagulant, 54, 27 
Refractive index 
particle; effect of, on size measurement, 70, 189 
Refractive index matching technique 
and LDV, flow properties of slurries using, 73, 211 
Regular electroconducting networks 
made from metal-coated plastic powders; effect of concen- 
tration of metal on conductivity, 63, 35 
Relative density 
highest, in a compacted body; particle size distribution for, 
63, 241 
Residence time 
of fine particles in a jetting fluidized bed, study of, 53, 
169 
Residence time distribution 
of sorbent particles in circulating fluidized bed boiler, 70, 
285 
Resin 
highly conducting: sample preparation using; dielectric 
spectroscopy of compacted powders, 73, 91 
Reynolds number 
influence of particle, on voidage at fluidization, 66, 97 
Rheological behaviour 
and fluidization behaviour of powders of different particle 
size distribution, 66, 127 
Rheological nature 
of solid pressures of granular media, 51, 261 
Rheological parameters 
for characterizing conveying processes in ball mills, 58, 
131 
Rheology 
bulk, of suspensions; relationship between interparticle 
forces and, 65, 371 
dense suspension; recent developments in, 65, 343 
of concentrated dispersions, theoretical approaches to, 51, 
15 
of concentrated slurries of particles of natural size distri- 
bution produced by grinding, 56, 293 
of concentrated suspensions; experimental investigations, 
51, 27 
of highly concentrated suspension, modelling of concen- 
tration and particle size distribution effects on, 52, 
193 
Ribbon mixer 
power consumption mixing time and attrition action for 
solid mixing in, 51, 217 
Rocking motion 
influence of, on mixing of powders, 59, 65 
Rod charges 
and mill feed size; effects of, on grinding performance, 69, 
119 
Rosin—Rammler particle populations 
by a modified version of the beta distribution function, de- 
scription of normal, log-normal, 54, 119 
Rotary drum reactor 
application to a diffusion-controlled liquid—solid reaction, 
64, 207 
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Rotary drums 
horizontal with open-end discharge, slurry hold-up in, 63, 
179 
horizontal: slurry transport in, with end-constriction, 71, 
251 
solids hold-up in, 61, 179 
Rotary dryers 
and coolers, influence of particles falling from flights on 
volumetric heat transfer coefficient in, 59, 125 
cascading; assessment of model for particle transport in 
absence of airflow through, 74, 61 
Rotating cylinders 
axial transport of granular solids in horizontal 
experiments in non-flow system, 67, 145 
theory, 67, 153 
Rotating horizontal sieve drum 
shape separation of particulates by, 75, 113 
Rubber and Plexiglas cylinders 
compression of two-dimensional packings of, 65, 147 
Ruggedness assessment 
evaluation of ‘blanket’ algorithm for, 54, 255 


Saltation velocities 
in high pressure conveying of fine coal, 69, 157 
Sampling probe 
for measuring local gas velocity and particle mass flux of 
gas-solid suspension flows, 59, 183 
simple non-isokinetic, for dense suspensions, 70, 141 
Sand 
magnetic; size reduction to nanometre powder in a iabora- 
tory vibration mill, 55, 11 
re-examination of minimum fluidization velocity correla- 
tions applied to group B sands and coked sands, 69. 
147 
Sand/straw binary mixtures 
fluidization velocities of, 52, 1 
Sandpile 
two-dimensional; force distribution in, 72, 255 
Sand/straw mixtures 
in fluidized beds, model of mixing-segregation for, 56, 149 
segregation of, in fluidized beds in non-steady state, 68, 
31 
Scale-up 
of powder handling apparatus, effect of interstitial and 
circumambient gas in fine powders on, 50, 147 
procedures for pneumatic conveying design, improvement 
of, 50, 281 
Scaling laws 
for bubbling gas-fluidized bed dynamics, 51, 159 
for rapid granular flow, 60, 47 
Screening process 
probabilistic approach to modelling of, 59, 37 
Secondary ion mass spectrometry (SIMS) 
evaluation of magnesium stearate distribution, and its effec 
ts on the physico-technical properties of sodium chlo- 
ride tablets, 60, 39 
Secondary nucleation 
of potassium dihydrogen phosphate (KDP): interest of tur- 
bidimetric study, 73, 195 
Secondary settlers design 
empirical model of efficiency of commercial polyelectrolytes 
on, 75, 119 
Sediment 
compressible; effect of; batch sedimentation calculations, 
72, 227 
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Sedimentary phosphate 
microstructure of, from Israel, 56, 63 
Sedimentation 
and floccs, CAT scan characterization of, 53, 73 
and yield stresses in dense flyash slurries, 72, 167 
batch, calculations — effect of compressible sediment, 72, 
227 
distribution of velocities of concentric sphere in dilute dis- 
persion of spheres sedimenting in spherical container, 
74, 159 
effect of self-induced structural instabilities in sedimenta- 
tion and fluidization systems, 70, 109 
effects of particle interactions on determination of size dis- 
tributions by, 58, 285 
is container-size dependent, 73, 219 
nonsteady, of polydisperse particle mixtures; simulation of, 
56, 227 
of clusters of identical spheres” 
comparison of methods for computing velocities, 59, 227 
periodic motion of four spheres, 67, 71 
period motion of three spheres, 63, 187 
of coal slurries: procedure for determination of floccu- 
lated-solid flux curve useful for design of continuous 
settling tanks, 63, 133 
of multisized particles, hydrodynamics of, 50, 201 
porosity effects on particle size determination via, 59, 
141 
Sedimentation batch test 
application to deduce some parameters of aggregates in 
metal hydroxide suspensions, 71, 217 
Sedimentation behaviour 
of complex polydisperse dispersions, 65, 411 
Sedimentation feed flux 
effect of, on solids flux curve, 53, 113 
Sedimentation methods 
line-start incremental, unified derivation for calculating 
particle size distribution for, 61, 231 
Sedimentation systems 
hydrodynamic diffusion of particulates in, 61, 131 
Sedimenting beds 
variational model for prediction of fluid-particle interphase 
drag coefficient and particulate expansion of fluidized 
and, 68, 199 
Seed coater 
spouted bed: coating mass distribution from; experimental 
and modelling studies, 74, 259 
Seed coating 
spouted bed: effect of process variables on maximum 
coating rate an elutriation, 74, 215 
Segregation 
and agglomeration of type C powders from homogeneously 
erated type A—C powder mixtures during fluidization, 
53, 163 
and mixing for straw/sand mixtures in fluidized beds, 
model of, 56, 149 
free surface; optimum combination of size ratio, density 
ratio and concentration to minimize, 68, 145 
in a slugging fluidized-bed combustor large-particle system, 
54,.85 
in fluidized powder of a continuous size distribution, 66, 
119 
‘kinetics of mixing in a strongly segregated gas-fluidized 
bed, 53, 31 
of binary solids in large-particle gas-fluidized beds, 57, 95 
of binary solids in large-particle gas-fluidized beds, quanti- 
tative analysis of, 56, 165 


of compressible binary powder mixtures subjected to 
tapping, 67, 21 
of particles of different density in a gas-solid fluidized bed, 
58, 169 
of solid particles of two sizes in bubble columns, 68, 131 
of straw/sand mixtures in fluidized beds in non-steady 
state, 68, 31 
size of radial particles in fast-fluidized bed, 52, 7 
Segregation indices 
for binary powder mixtures, theoretical comparison of, 58, 
55 
Segregation mechanism 
of percolating fines in coarse-particle fluidized beds, 55, 
153 
Segregation tendencies 
in a fluidized bed, detection of, using temperature profiles, 
61, 185 
Selection and breakage functions in batch grinding 
effect of powder filling on, 59, 275 
Selection function 
analysis of, for mills using balls as grinding media, 68, 1 
Semifluidization 
in gas-solid systems, hydrodynamics of, 50, 25 
Sensors 
non-invasive dielectric; particle size measurement using, 73, 
85 
Separation 
of minerals by selective magnetic fluidization, 69, 279 
Settling velocity 
single-particle, through liquid fluidized beds, 66, 293 
Shape classifier 
for binary mixtures of granular materials, optimal perform- 
ance of, 50, 137 
Shape description 
of particle samples with an automated cascadograph parti- 
cle analyzer, 54, 271 
Shape factor of sinters 
determination of, 63, 285 
Shape separation 
continuous, of binary mixture of granular particles, 54, 
31 
of particles, 73, 1 
of particulates by rotating horizontal sieve drum, 75, 113 
Shape-sorting particles 
comparison between two methods of, 56, 83 
Shear cell 
annular, and critical state theory, 51, 186 
to characterise internal friction in high-pressure compacted 
powder beds, 65, 75 
Shear deformation 
cold sintering of Cu binary systems exposed to, 72, 193 
Shear flocculation 
bimodal floc size distributions in, 59, 87 
Shear flows 
analysis of granular simple, with rate-dependent model, 67, 
1 
simple; influence of structural heterogeneities on cohesivity 
and breakup of agglomerates in, 72, 113 
Shear properties 
of unixially pre-consolidated powder bed — non-uniformity 
of shear stress acting on shear plane, 53, 49 
Shear test results 
influence of consolidation on, 51, 231 
Shock propagation 
entrained with a normal distribution of fine particles 
through a perfect gas, 63, 229 








Shocked particle-laden gas 
influence of particle melting on, 70, 163 
Shot production 
water atomization in, 59, 209 
SiC powders 
ultrafine; compaction mechanisms of, 72, 223 
Silica compacts 
ordered monodisperse: sintering studies on; effect of con- 
solidation, 69, 185 
Silicas 
highly dispersed precipitated, as agents improving products 
made on base of polymers and as thickening agents in 
toothpastes, 75, 29 
Silicate-carbonate powders 
highly dispersed, precipitated; as fillers for elastomers, 63, 
1 
Silicon 
electron microscopic and X-ray diffraction studies on fine 
structure of ground B-SiC powders, 71, 59 
synthesis of AIN/SiC composite powders by floating-type 
fluidized-bed CVD, 68, 153 
Silicon nitride powder 
milling kinetics in high-energy agitation ball mill, 67, 
201 
statistical analysis of parameters affecting measurement of 
particle-size distribution of, by Sedigragh®, 73, 275 
Silo design 
application to; influence of particle breakage on wall 
friction coefficient of brittle particulate solids, 67, 249 
Silver 
application of powder coating method to dispersion of fine 
Ni powders into Ag—Ni alloy matrix, 70, 71 
water atomization of: effect of pressure and superheat, 73, 
169 
Simplex-centroid design 
for porosity calculation of ternary mixtures, limitations of, 
53, 69 
Simulated municipal solid waste 
in rotating device; dynamics of, 72, 139 
Simulation 
computer, of random packing of hard spheres, 72, 149 
dynamic, of a shallow-jetting fluidized-bed coal combustor, 
53, 247 
of locked-cycle grinding of multicomponent feeds and its 
implications for stability and control of industrial com- 
minution circuits, 69, 77 
study of self-tuning adaptive control for rougher flotation, 
69, 33 ~ 
Single and multicomponent powders 
plastoelasticity and tabletting of, 69, 195 
Single-particle comminution ~ 
numerical analysis of compressed spheres, 61, 29 
Single particle friction cell 
for measuring contact frictional properties of granular 
materials, 65, 61 
Single-particle settling velocity 
through liquid fluidized beds, 66, 293 
Single-particle statistics 
derived from light-blockage instruments, 57, 143 
Sintering 
cold, of Cu binary systems exposed to shear deformation, 
72, 193 
or compaction, use of cumulative pore volume difference 
in study of pore changes occurring: during, 52, 187 
studies on ordered monodisperse silica compacts: effect of 
consolidation, 69, 185 
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Sintering temperatures 
minimum, and defluidization characteristics of fluidizable 
particles, 51, 85 
Sinters 
determination of shape factor of, 63, 285 
porous, for elevated-temperature natural-gas fuel cells, 61, 
217 
Size classification 
of industrial submicron powder by a virtual impactor, 50, 
155 
Size data 
Polydisperse, from single electric birefringence transients, 
72, 63 
Size distribution 
analysis of ground wheat by hammer mill, 54, 235 
effects of particle interactions on the determination of, by 
sedimentation, 58, 285 
of particles entrained from fluidized beds; electrostatic 
effects, 70, 57 
Size measurement 
effect of particle refractive index on, 70, 189 
Size ratio 
and density ratio and concentration; optimum combination 
of, to minimize free surface segregation, 68, 145 
Size reduction 
of magnetic sand to nanometre powder in a laboratory 
vibration mill, 55, 11 
Size reduction processes 
characterization of, by an erosion index, 58, 145 
Size segregation 
radial particle in a fast-fluidized bed, 52, 7 
Slip velocities 
with electrostatic forces present, particle size effect on, 51, 
181 
Slip velocity distributions 
in riser of dilute circulating fluidized bed, 73, 67 
Slotted spouted beds 
of grains, pressure drop in: Comparison of data with 
models, 52, 131 
Slugging 
and fluidization in large-particle systems, 52, 59 
in fluidized beds, diagnostics of, 54, 285 
in gas-solid fluidized bed, porosity at onset of, 51, 
183 
Slugging behaviour 
of fluidized beds of large particles, 69, 171 
Slugging regimes 
transition to turbulent flow regimes in a fluidized bed 
detected by means of capacitance probes, 56, 49 
Slurries 
cOal; procedure for determination of flocculated-solid flux 
curve useful for design of continuous Settling tanks for 
sedimentation of, 63, 133 
dense flyash; yields stresses and Sedimentation in, 72, 
167 
eStimation of critical velocity in pipeline flow of, 51, 35 
flow properties of, using refractive index matching tech- 
nique and LDV, 73, 211 
Slurry bubble column 
eStimation of gas holdup in, with internals; nitrogen- 
Therminol~magnetite system, 75, 153 
involving fine powders, heat transfer in a tube bundle in, 
61, 207 
Slurry density 
effects on ball milling in a laboratory ball mill, 59, 
285 
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Slurry hold-up 
in a horizontal rotary drum with open-end discharge, 63, 
179 
Slurry mixing tanks 
effect of powder consumption on solids concentration 
profiles in, 64, 199 
Slurry pumps and pipes 
erosion wear in, 50, 35 
Slurry routes 
possible, inside tumbling mills and hydrocyclones as de- 
duced from an RDT model, 52, 179 
Slurry solids content 
measurement of, by electrical conductivity, 72, 77 
Slurry stratification ratio and scale-up 
effect of broad particle grading on, 61, 165 
Slurry transport 
in horizontal rotary drums with end-constriction, 71, 251 
Smoluchowski’s theorem 
experimental investigation of, using photon correlation 
spectroscopy, 65, 251 
Sodium chloride crystals 
influence of processing conditions on attrition of, 65, 
311 
Sodium chloride tablets 
secondary ion mass spectrometry (SIMS) evaluation of 
magnesium stearate distribution and its effects on the 
physico-technical properties of, 60, 39 
Sodium kaolinite 
and its flocculation, charge effects in adsorption of poly- 
acrylamides on, 54, 77 
Sodium oleate-germanium flotation system 
study of, 52, 251 
Solid and gas discharge 
from a fluidized bed using a jet pump, 50, 111 
Solid and gas flow 
in freeboard of fluidized bed combustor, 68, 271 
Solid backmixing 
model of, between stages in gas-fluidized bed with 
perforated baffles, 73, 37 
Solid circulation 
between fluidized beds using jet pumps, 52, 107 
Solid loading 
and geometry; effects of, on performance of gas cyclones, 
70, 83 
Solid mass fluxes 
in circulating fluidized beds, 70, 197 
Solid mixing 
comments on paper “Recent developments in solids mix- 
ing” by L.T. Fan et al., 68, 195 
Solid particle(s) 
incipient motion of, in horizontal pneumatic conveying, 72, 
51 
kinetic forces of, in coarse particles fluidized beds, 52, 49 
segregation of, of two sizes in bubble columns, 68, 131 
transport of, from a trough in a wind tunnel, 57, 235 
Solid particle transport 
from a trough in a wind tunnel, 57, 235 
Solids 
granular, in cylindrical vessels; measurement and prediction 
of flow patterns of, 50, 65 
particulate, effect of, on pressure drop across a cyclone, 
52, 227 
particulate; theory of flow of, in converging and diverging 
channels based on a conical yield function, 50, 229 
polydispersed, combustion of, using a particle population 
balance, 57, 281 





porous, hysteresis caused by dimensional changes of, 
during mercury porosimetry, 52, 29 
Solids and gas concentrations 
in fluidized-bed reactors, lateral non-uniformities of, 53, 
205 
Solids circulation patterns 
in a spouted bed, prediction of, 53, 257 
Solids collection 
in a cyclone separator, 63, 45 
Solids content 
slurry; measurement of, by electrical conductivity, 72, 
77 
Solids exchange 
between bubble wake and emulsion phase in two-dimen- 
sional gas-fluidized bed, 72, 45 
simulated municipal, in rotating devide; dynamics of, 72, 
139 
Solids flow 
from a fluidized bed through an inclined pipe, experimen- 
tal investigation of, 64, 221 
Solids flow metering 
from pressure drop measurement in circulating fluidized 
beds, 61, 95 
Solids flowability 
and particle mixing in granular beds stirred by paddle-type 
blades, 61, 155 
Solids flux curve 
effect of sedimentation feed flux on, 53, 113 
Solids hold-up 
in rotary drums, 61, 179 
in the freeboard of fluidized beds, 61, 193 
Solids mixing 
recent developments in, 61, 255 
Solid—solid interactions 
comparison of tensile strength theory with experiment 
using model powder, 66, 89 
Solid sorbent 
characterization of structural changes in; flue gas desul- 
phurization at low temperature, 75, 167 
Solids volume fraction 
at injection point in pneumatic transport line, 67, 67 
Solid velocity — 
in cross-flow moving beds, 53, 105 
Solid waste 
simulated municipal; dynamics of, in rotating device, 72, 
139 
Solutions 
viscous non-Newtonian, settling velocity, wall effects 
and bed expansion in solid-liquid fluidized beds, 57, 
39 
Solvent interactions 
characterization of, with treated titanium dioxide powders, 
73, 139 
Sorbent particles 
residence time distribution of, in circulating fluidized bed 
boiler, 70, 285 
Sorbents 
novel calcium-based, for dry So, control in boilers, activa- 
tion and reactivity of, 58, 221 
Sorption 
isotherms and dielectric response, use of, in invertigation 
of moisture sorption in microcrystalline cellulose, 50, 
237 
of moisture in microcrystalline cellulose; investigation of, 
using sorption isotherms and dielectric response, 50, 
237 








Sorting of particles 
by inclined vibrating plate; analysis of motion of particles 
on an inclined vibrating plate, 50, 103 
Specific surface area 
of griseofulvin powders, evaluation by krypton adsorption, 
56, 209 
Spectral extinction 
characterization of particle suspensions by: numerical 
study, 68, 109 
Spheres 
compressed, numerical analysis of, in single-particle 
comminution, 61, 29 
hard; computer simulation of random packings of, 62, 
189 
identical; sedimentation of clusters of, 63, 187 
Spherical particle terminal velocity 
explicit relationship to predict, 53, 127 
Spherical particles 
accelerating motion of, in power law type non-Newtonian 
liquids, 68, 85 
correlation for direct calculation of terminal velocity of, in 
Newtonian and pseudoplastic (power-law) fluids, 67, 87 
micro-mechanical connection between single-particle 
strength and bulk strength of random packings of, 65, 
125 
packing and fluidization properties of binary mixtures of, 
66, 259 
sedimentation of clusters of identical spheres: periodic 
motion of four spheres, 67, 71 
simple method for estimation of free-fall velocity of, in 
power law liquids, 67, 287 
Spouted bed(s) 
granulation of insoluble powder in, 53, 97 
prediction of solids circulation patterns in, 53, 257 
seed coater: coating mass distribution from; experimental 
and modelling studies, 74, 259 
seed coating: effect of process variables on maximum 
coating rate and elutriation, 74, 215 
two-dimensional; prediction of maximum spoutable bed 
height in, 74, 97 
Spout-fluid bed 
rectangular; flow characteristics in, 69, 205 
Spouting properties 
effect of particle shape on, of non-spherical particles, 66, 
59 


Stability 
influence of oxidation degree of galena surface and of 


ethyl xanthate on, of galena—air aggregates, 75, 43 
of dispersions of PbTiO; powders in aqueous and non- 
aqueous liquids, 73, 157 
Stability analysis 
of uniformly fluidized beds in terms of elastic modulus of 
dispersed phase, 72, 89 
Stabilization 
magnetic liquid, of fluidization in a bed of nonmagnetic 
spheres, 64, 115 
Stabilized beds 
liquid-fluidized magnetically, 52, 139 
Standpipes 
experimental study of transitional packed bed flow in, 55, 
223 
inclined; gas-solids flow through the bottom restriction of, 
62, 289 


Static stresses 
on wall of cylindrical container of particulate solids, mea- 


surement of, 50, 163 
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Statistical analysis 
of parameters affecting measurement of particle-size distri- 
bution of silicon nitride powders by Sedigragh®, 73, 275 
of pressure fluctuations in a gas-solid fluidized bed to 
determine minimum fluidization velocity, 60, 215 
Statistical properties 
of unsteady gas-solid suspensions with strong particle— 
particle interactions in horizontal pipe flows, 73, 51 
Statistics of single particles 
derived from light-blockage instruments, 57, 143 
Steel balls 
effect of fineness of wear particles from, on rate of hydro- 
gen generation during wet grinding of hard materials in 
water, 73, 43 
Steel-pickling chemical waste 
particle characteristics of thermally recovered iron oxide 
pigments from; effects of heating variables, 70, 183 
thermal genesis course of iron oxide pigmentary powders 
from, 63, 87 
Steelmaking sludges 
multi-stage multi-force dewatering of, 58, 49 
Stirred and vibratory mills 
for fine grinding of muscovite, wollastonite and kaolinite, 
comparative study of, 61, 119 
Stochastic analysis of attrition 
general cell model, 57, 1 
Strain rate properties 
high and low, of powders for continuum analysis, 65, 51 
Straw/sand mixtures 
in fluidized beds, model of mixing-segregation for, 56, 149 
segregation of, in fluidized beds in non-steady state, 68, 31 
Strength 
single-particle and bulk, of random packings of spherical 
particles; micro-mechanical connection between, 65, 125 
Structural changes 
and surface changes in wet ground minerals, 68, 23 
characterization of, in solid sorbent; flue gas desulphuriza- 
tion at low temperatures, 75, 167 
Structural heterogeneities 
influence of, on cohesivity and breakup of agglomerates in 
simple shear flow, 72, 113 
Structural instabilities 
self-induced; effect of, in sedimentation and fluidization 
systems, 70, 109 
Structure 
of magnetofluidized beds, 64, 43 
Structure and morphology 
the science of form applied to particle characterization, 50, 
93 


Submersible probes 
effect of non-vertical bubble rise on its measurement using, 


and its relationship with bubble size: bubble velocity in 
fluidized beds, 69, 239 
Submicron alumina powder production 
by turbulent flow aerosol, 50, 47 
Sucrose powder 
quasi-statically compacted; particle morphology characteri- 
zation of, 62, 171 
Sulphur dioxide control in boilers 
activation and reactivity of novel calcium-based sorbents 
for, 58, 221 
Sulphur dioxide—calcium oxide system 
pore closure model of reaction kinetics of, 55, 75 
Surcharge level 
influence of, on flowrate of bulk solids from mass flow 


bins, 74, 141 
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Surface(s) 
and structural changes in wet ground minerals, 68, 23 
flat; deposit of particles conveyed by gaseous jet towards, 
73, 239 
immersed; analysis of models for heat transfer between 
gas-fluidized beds and, 75, 173 
optimum combination of size ratio, density ratio and con- 
centration to minimize free surface segregation, 68, 
145 
properties of hydration layers on, of galena precoated with 
potassium ethyl xanthate, 68, 125 
properties; influence of thermal activation on, of dolomite, 
73, 261 
substrate; effect of temperature on particulate solid adhe- 
sion to, 73, 267 
Surface analysis 
of griseofulvin powders, by krypton adsorption: evaluation 
of specific surface area BET constant C and Polanyi 
adsorpti on potential, 56, 209 
Surface area determination 
rapid, via NMR spin-lattice relaxation measurements, 53, 
39 
via NMR: fluid and frequency effects, 54, 261 
Surface areas of powders 
variation in, and correlation of, with degree of uniaxial 
compaction stress, 60, 15 
Surface electrical properties 
of different polymer coated powders, 71, 81 
Surface energy 
of solids from ultrasonic studies of particle assemblies, 66, 
101 
Surface free energy determination 
on powders, 52, 215 
Surfactants 
influence of, and interactive mixing on cohesive properties 
of poorly wettable solid, 75, 159 
influence of, on mechanical properties and comminution of 
wet-milled calcite, 65, 403 
Suspension(s) 
bimodally dispersed; low shear rate viscosity of, 63, 247 
coal—water, preparation of; effect of the type of coal and 
improvement of quality of a suspension by means of 
particle properties, 57, 223 
concentrated 
experimental investigation of rheology of, 51, 27 
dispersion and fine grinding of; effect of 
adsorption of polymeric additives on wet grinding of 
minerals, 75, 11 
in situ measurement of particle aggregation and break- 
age kinetics in, 73, 75 
dense; simple non-isokinetic sampling probe for, 70, 141 
dilute, aggregation of, using photon correlation spectros- 
copy, 65, 251 
flow of, of fine particles around steel ball fixed in cylindri- 
cal pipe, 66, 285 
highly concentrated, modelling of concentration and parti- 
cle size distribution effects on rheology of, 52, 193 
measurement of local solids concentration in, by optical 
method, 70, 93 
measurements of effective dielectric permittivity of, 62, 85 
mechanisms of, stabilitation: effect of adsorption of poly- 
meric additives on wet grinding of minerals, 75, 1 
metal hydroxide: application to deduce some parameters of 
aggregates in; sedimentation batch test, 71, 217 
polydispersed; dynamics of batch sedimentation of, 56, 
105 


relationship between interparticle forces and bulk rheology 
of, 65, 371 
unsteady gas-solid; statistical properties of, with strong 
particle-particle interactions in horizontal pipe flows, 73, 
‘ 51 
Suspension layers 
in the freeboard of vortexing fluidized beds, 57, 171 
Symmetrical particles 
non-homogeneous, lockedness profile for liberation of, 58, 
11 
Synthesis 
of AIN/SiC composite powders by floating-type fluidized- 
bed CVD, 68, 153 
of nanosized zirconia particles via urea hydrolysis, 72, 
101 
Szego mill 
determination of breakage parameters and modelling of 
coal breakage in, 51, 201 
fine grinding of mica in, 60, 273 
flow of dry particulates in, 51, 189 


Tablet excipients 
evaluation of maltodextrins as: micromeritic and compres- 
sional characterization, 75, 97 
Tablet properties 
as a function of the properties of granules made in a flui- 
dized bed process, 65, 293 
Tablets 
drug, of various sizes, flat- or convex-faced, characteriza- 
tion of die wall pressure to predict capping of, 58, 259 
Tabletting 
and plastoelasticity of single and multicomponent powders, 
69, 195 
Taconite concentrates 
cold model studies on fluidizing characteristics of, 69, 295 
Tangential filtration 
of gases; formation of deposit, 71, 263 
Tangential secondary air injection 
experimental study of cyclone with, 74, 79 
Tank 
pressurized-aerated, rate model for discharge of pulverized 
coal from, 57, 69 
Tartaric acid 
microcrystalline cellulose compacts of, and mixture of the 
two; correlation between angle of friction, angle of fail- 
ure plane and strength for, 51, 151 
Temperature influence 
on particle separation in granular bed filters, 68, 263 
Temperature profiles 
use of, to detect segregation tendencies in fluidized beds, 
61, 185 
Tensile strength 
measurement of, of uncompacted dust aggregates, 68, 
159 
Tensile strength theory 
comparison of, with experiment using model powder: 
solid—solid interactions, 66, 89 
Terminal velocity 
and drag coefficient of spherical and nonspherical parti- 
cles, 58, 63 
correlation for direct calculation of, of spherical particles 
in Newtonian and pseudoplastic (power-law) fluids, 67, 
87 
explicit relationship to predict spherical particle, 53, 127 
Theoretical mixed particle populations 
with unimodal size distribution, 68, 281 








Theoretical model of shear 
in a vibrating, non-cohesive particulate solid, 65, 81 
Theoretical study 
of deposition of charged particles in a convergent channel 
due to image forces, 61, 225 
Theories on channeling 
reviewed and compared with experiments, 61, 143 
Theory of flow of particulate solids 
in converging and diverging channels based on conical 
yield function, 50, 229 
Theory of mechanics of helical ribbon powder 
agitator, 50, 1 
Thermal activation 
influence of, on surface properties of dolomite, 73, 261 
Thermal conductivity detector technique 
improved, for He measurements in fluidized bed, 69, 
249 
Thermal decomposition 
of a complex solid containing ammonium hexa-fluoro- 
aluminate and aluminium oxide, powder formation in, 
57, 151 
Thermal transport 
in two-phase gas-solid suspension flow through packed 
beds, 62, 51 
Thermo-mechanical test methods 
for polymeric powders, 63, 97 
Thermodynamic approach 
to pneumatic transport at various pipe orientations, 59, 
199 
Thermogravimetry 
of WO; reduction in hydrogen: kinetic characterization of 
autocatalytic effects, 74, 31 
Thermomechanical deformation 
of powder-based porous Al 
constitutive model including densification hardening, 66, 
21 
evolution of pore structure, 66, 9 
Thermophoretic motion 
and photophoretic motion of aerosols, 65, 447 
Thiacetazone 
enhancement of dissolution of, via ordered mixing 
technique, 58, 107 
Thickening agents 
highly dispersed precipitated silicas as agents improving 
products made on base of polymers and as, in tooth- 
pastes, 75, 29 
Titania 
effect of molecular weight of a polymer on the structure 
of a layer absorbed on the surface of, 63, 75 
Titania processing 
application to: determination of agglomerate strength dis- 
tributions, 68, 71 
Titanium 
characterization of solvent interactions with treated tita- 
nium dioxide powders, 73, 139 
stability of dispersions of PbTiO; powders in aqueous and 
nonaqueous liquids, 73, 157 
Toothpastes 
highly dispersed precipitated silicas as agents improving 
products made on base of polymers and as thickening 
agents in, 75, 29 
Tracer particle movement 
in a two-dimensional water-fluidized bed, 62, 197 
Transformation equation 
for volumetric grade distribution from linear and/or areal 
grade distributions, solutions to, 50, 55 
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Transitional packed bed flow 
in a standpipe, experimental study of, 55, 223 
Transmission characteristics 
of gas in a circulating fluidized bed, 57, 89 
Transport 
vibrational, of bulk solids; experimental study on, 55, 
87 
Transport plug flow 
of cohesive coal: horizontal and inclined flow, 55, 97 
Transport properties 
assessing some aspects of deep bed filtration of clay sus- 
pensions via, 62, 183 
Triaxial stress apparatus 
method of crushing using, 52, 171 
Triaxial tests 
with granular materials, recent results of, 60, 99 
Trituration 
of dental amalgam, 74, 39 
Tumbling mill(s) 
and hydrocyclones, possible slurry routes inside, as de- 
duced from an RDT model, 52, 179 
fineness of grind and consumption and wear rates of 
metallic grinding media in, 55, 231 
investigation of autogenous and semi-autogenous grinding 
in, 51, 283 
Tungsten 
thermogravimetry of WO, reduction ir hydrogen: kinetic 
characterization of autocatalytic effects, 74, 31 
Turbidimetric study 
interest of; secondary nucleation of potassium dihydrogen 
phosphate (KDP), 73, 195 
Turbulence 
initial and explosion-induced, on dust expiosions in closed 
and vented vessels: influence of; research at CMI, 71, 
181 
Turbulent flow aerosol 
production of submicron alumina powder by, 50, 47 
Turbulent flow regime(s) 
in a fluidized bed, transition to, detected by means of 
capacitance probes, 56, 49 
possibility of HGMS filtration in, 73, 93 
Turbulent gas mixing 
simple model for, in CFB reactors, 69, 101 
Two-phase model for particle local equilibrium 
applied to air classification of powders, 63, 121 
Two-phase systems 
locked particle standard deviation for, 59, 109 


Ultrafine coals 
dry; survey of characterization techniques of, and their 
relationships to transport, handling and storage, 74, 
47 
Ultrasonic forces 
calibration via; determination of agglomerate strength 
distributions, 68, 53 
Ultrasonic studies 
surface energy of solids from, of particle assemblies, 66, 
101 
Uniflow cyclone efficiency study, 62, 217 
Unimodal size distribution 
theoretical mixed particle populations with, 68, 281 
University of Michigan 
research on dust explosions at, 71, 119 
Uranium dioxide powders 
influence of admixing of lubricants on compressibility and 
compactability of, 57, 135 
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Urea hydrolysis 
synthesis of nanosized zirconia particles via, 72, 101 


Vacuum 
fluidization by sudden application of, 75, 197 
Vacuum filtration 
low-turbulence flocculation as an aid to, 55, 61 
van der Waals 
and other cohesive forces affecting powder fluidization, 58, 
1 
Variations in properties 
of microcrystalline cellulose from different sources, 54, 
71 
Velocity 
critical, in pipeline flow of slurries, estimation of, 51, 35 
fluidization, or sand/straw binary mixtures, 52, 1 
of clusters of identical spheres, methods for computing, 59, 
227 
terminal, of spherical particles, explicit relationship to 
predict, 53, 127 
Velocity distribution 
of concentric sphere in dilute dispersion of spheres sedi- 
menting in spherical container, 74, 159 
Vertical partitions 
effect on rate of entrainment of solid particles from a 
trough in a wind tunnel, 61, 69 
Vertical plug flow 
in dense-phase transport, 53, 273 
of cohesive coal in 2- and 4-inch pipes, 57, 59 
Vertical pneumatic conveying dryers 
computational fluid dynamics modelling of, 65, 477 
Vertical risers 
evaluation of actual density in the acceleration section of, 
57, 77 
Vibrating bed(s) 
behaviour of, of irregular particles, 69, 163 
of fine particles; estimation of interparticles forces from 
expansion and pressure drop experiments, 72, 23 
Vibrating particle beds 
wall shear stress in, 66, 243 
Vibrating reed technique 
novel, for particle size measurement, 66, 161 
Vibrating tables 
two-dimensional network analysis, 70, 51 
Vibrating, non-cohesive particulate solids 
theoretical model of shear in, 65, 81 
Vibration 
and simultaneous aeration for controlling flow of cohesive 
powders, 61, 39 
critical state model for, ‘in particulate systems, 70, 63 
wear of vibration ball mill in wet grinding at constant 
temperature, 70, 153 
Vibration ball mills 
effect of mill diameter on rate of initial grinding in, 60, 
259 
Vibration mill 
laboratory; size reduction of magnetic sand to nanometre 
powder in, 55, 11 
Vibration milling 
solution and experimental validation of mathematical 
model for, of metal powders, 75, 89 
Vibrational transport 
of bulk solids, experimental study on, 55, 87 
Vibrational transport rate 
of granular materials, methods of calculation, 55, 161 


Vibratory and stirred mills 
for fine grinding of muscovite, wollastonite and kaolinite, 
comparative study of, 61, 119 
Vibratory particle size sorting 
in multi-component systems, 66, 148 
Vibrofluidized-bed heat-exchanger 
for heat recovery from a hot gas, 55, 257, 269 
Video image analysis 
characterization of powders by, 66, 171 
Virtual impactor 
size classification of industrial submicron powder by, 50, 
155 
Visco-elastic behaviour 
influence of loading rate and packing fraction on, of pow- 
der compacts, 69, 23 
Viscosity 
low shear rate, of bimodally dispersed suspensions, 63, 
247 
Voidage 
and pressure gradients in vertical gas—solid risers, 60, 
197 
axial distribution of the cross-sectionally averaged voidage 
in fast fluidized beds, 71, 51 
in oil-shale ash fluidized beds with non-uniform particle 
size distribution, 56, 69 
near the wall of a circulating fluidized bed riser, measure 
ments of, 62, 269 
Voids in fluidized beds 
fines concentration in, 62, 201 
Volume frequency distribution 
three phase; locked particles, 71, 289 
Volumetric heat transfer coefficient 
in rotary dryers and coolers, influence of particles falling 
from flights on, 59, 125 


Wake fractions 
of small bubbles in gas fluidized beds, 68, 285 
Wall effects 
settling velocity and bed expansion of solid particles in 
viscous non-Newtonian solutions in solid—liquid fluidized 
beds, 57, 39 
Wall friction j 
in the compaction of agglomerated ceramic powders, 65, 
7 
Wall friction coefficient 
influence of particle breakage on, of brittle particulate 
solids 
application to silo design, 67, 237 
influence of wall inclination, normal load displacement, 
67, 249 
Water 
preparation of mixtures with coal; effect of the type of 
coal and improvement of quality of a suspension by 
means of particle properties, 57, 223 
Water atomization 
in shot production, 59, 209 
of Ag: effect of pressure and superheat, 73, 169 
Water content 
comparative study of effects of, on compaction behaviour 
of some food materials, 75, 59 
Water-fluidized beds 
two-dimensional; tracer particle movement in, 62, 197 
Wave velocity 
based on a new equation of state for fluidized beds, 50, 
77 
Wear 
of pharmaceutical compacts, predicting relative rate of, us- 
ing the mechanical properties of their constituent crys- 
tals, 60, 265 








of vibration ball mill in wet grinding at constant tempera- 
ture, 70, 153 
Wear and consumption rates 
and fineness of grind of metallic grinding media in tum- 
bling mills, 55, 231 
Weibull theory 
application of, to primary fragmentation of a coal during 
devolatilization, 57, 197 
Wet compacts 
factors affecting the formation and properties of, 65, 283 
Wet grinding 
effect of fineness of wear particles from steel balls on rate 
of hydrogen generation during, of hard materials in 
water, 73, 43 
problems in population balance modelling cf, 71, 273 
Wet ground minerals 
surface and structural changes in, 68, 23 
Wettability 
contact angle and adsorption with respect to powders, 61, 
237 
influence of surfactants and interactive mixing on cohesive 
properties of poorly wettable solid, 75, 159 
Wheat 
ground, size distribution analysis of, by hammer mill, 54, 
235 
Wind tunnel 
effect of vertical partitions on rate of entrainment of solid 
particles from a trough in a, 61, 69 
transport of solid particles from a trough in a, 57, 235 
Wollastonite, muscovite and kaolinite 
fine grinding of, in stirred and vibratory mills, 61, 119 
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Work functions 
electrostatic separation of powder mixtures based on, of its 
constituents, 75, 79 


X-ray diffraction 
and electron microscopic studies on fine structure of 
ground B-SiC powders, 71, 59 


Yang’s unified theory 
simplified correlation for solids friction factor in horizontal 
conveying systems based on, 58, 187 
Yield behaviour 
anisotropic, of a cohesive bulk solid; investigations on, 64, 
183 
Yield stresses 
and sedimentation in dense flyash slurries, 72, 167 
Young’s modulus 
of binary powder mixtures, 65, 103 
of elasticity of organic solids and their molecular structure, 
relationship between, 65, 139 
Yttrium basic carbonate powders 
monodispersed, continuous precipitation of, 61, 173 


Zirconia 

yttria-stabilized, electrostatic dispersion of, 52, 261 
Zirconia particles 

aqueous precipitation-phase extraction of hydrons, 65, 207 

nanosized; synthesis of, via urea hydrolysis, 72, 101 
Zirconium 

characterization of nano-sized ZrO, powder, 74, 7 





